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A B ST R A C T
A g e n e tic  a n a ly s is  of fo u r  e c o n o m ic  c h a r a c t e r s ,  s e e d  in d e x , 
l in t  d e n s ity  in d e x , l in t  in d e x  an d  l in t  p e r c e n t ,  in  th r e e  c r o s s e s  of 
U pland  (G . h i r s u tu m ) w ith  S e a  I s la n d  (G . b a rb a d e n s e )  c o t to n s ,  u s in g  
p a r e n ts  F j  an d  F 2 , w as m a d e .
L a rg e  s e e d  s iz e  an d  h ig h  l in t  in d e x  w e re  found  to  be  d o m in a n t, 
A  s tro n g  d e g re e  of h y b r id  v ig o r  w as found  fo r  s e e d  in d e x , w h ich  m a in ly  
gave h ig h e r  m e a n  l in t  in d e x  fo r  F j .  A b se n ce  of d o m in an ce  fo r  l in t  
d e n s ity  in d e x  w as found  in  a l l  c r o s s e s .  In  tw o c r o s s e s  lo w  l in t  p e r c e n t  
w as found  to  be  p a r t i a l ly  d o m in a n t, w h ile  in  a  t h i r d  th e r e  w as a b se n c e  
o f d o m in a n c e .
W ith  th e  e x c e p tio n  of l in t  in d e x  no ev id e n ce  o f t r a n s g r e s s iv e  
s e g re g a t io n  w as fo u n d  in  th e  h y b r id s .
A lth o u g h  th e  in h e r i ta n c e  of th e s e  c h a r a c te r s  w as ty p ic a l ly  
q u a n ti ta t iv e ,  r e l a t iv e ly  few  p a i r s  of g e n e s  a p p e a re d  to  g o v e rn  th e  i n ­
h e r i ta n c e  of s e e d  an d  l in t  d e n s ity  in d e x . T h is  in d ic a te d  th a t  in  a  
b re e d in g  p r o g r a m  th e  b r e e d e r  can  e s ta b l i s h  d e s i r e d  s e e d  a n d  l in t  
d e n s ity  in d e x  w ith o u t m u ch  d iff ic u lty . T h e re  w ould  b e  no d if f ic u lty  in  
r e c o v e r in g  p la n ts  w ith  th e  d e s i r e d  l in t  in d e x  b u t th is  w ill n o t n e c e s ­
s a r i l y  a s s u r e  h ig h  l in t  d e n s ity  in d e x  an d  h ig h  l in t  p e r c e n t .  A t l e a s t  a  
few  p la n ts  in  th e  F £  h a d  l in t  p e r c e n t  s im i l a r  to  th a t  o f the  U pland
ix
p a r e n t ,  w h ich  in d ic a te d  th a t  d e s ir e d  l in t  p e r c e n t  c an  be e s ta b l is h e d  in  
s e le c te d  s t r a in s  w ith o u t e n c o u n te r in g  g r e a t  d iff ic u lty .
R e la tiv e ly  h ig h  h e r i ta b i l i ty  v a lu e s  fo r  a l l  th e  c h a r a c t e r s  w e re  
fo u n d  in  th is  in te r s p e c i f ic  h y b r id . Due to  th e  g r e a t e r  e f fe c t  o f e n v ir o n ­
m e n t on  Fj> th a n  on th e  p a r e n ts ,  g e n e tic  v a r ia t io n  in  th e  F ^  w as o v e r ­
e s t im a te d .  H o w e v e r , s e le c t io n  fo r  in d iv id u a l c h a r a c te r s  in  F 2  w ould 
be. f a i r l y  e f fe c tiv e . H e r i ta b i l i ty  fo r  l in t  p e r c e n t  w as h ig h e r  th a n  th a t  
fo r  l in t  in d e x , l i n t  d e n s ity  in d e x  an d  s e e d  in d e x . T h is  w as e v id e n c e d  
b y  th e  lo w e s t  c o e f f ic ie n t  o f v a r ia t io n  in  the  p a r e n ts  fo r  l i n t  p e r c e n t  th a n  
th a t  f o r  an y  of th e  o th e r  th r e e  c h a r a c t e r s .  S e le c tio n  fo r  l in t  p e r c e n t  
w ould  th e r e f o r e  be  m o re  e ffe c tiv e  th a n  fo r  l in t  in d ex .
T h e re  w as no a s s o c ia t io n  b e tw e e n  s e e d  in d ex  a n d  l in t  d e n s ity  
in d e x . H ig h ly  s ig n if ic a n t  p o s itiv e  c o r r e la t io n s  w e re  found  am o n g  l in t  
d e n s ity  in d e x , l in t  in d e x  an d  l in t  p e r c e n t .  S eed  in d e x  w as n e g a tiv e ly  
a s s o c ia te d  w ith  l in t  p e r c e n t  b u t the  a s s o c ia t io n  w as r a th e r  lo o se  due to  
th e  in flu e n c e  of l in t  d e n s ity  in d e x . S eed  in d e x  an d  l in t  in d e x  sh o w ed  a 
p o s itiv e  a s s o c ia t io n .  T h is  a s s o c ia t io n  w as a lm o s t  p e r f e c t  w hen th e  l in t  
d e n s ity  in d e x  w as h e ld  c o n s ta n t.  T he a s s o c ia t io n  b e tw e e n  l in t  in d e x  an d  
l in t  p e r c e n t  w as p e r f e c t  w hen s e e d  in d e x  w as h e ld  c o n s ta n t.  B u t w hen 
l in t  d e n s ity  in d e x  w as  h e ld  c o n s ta n t th e  a s s o c ia t io n  w as found  to  be 
n e g a tiv e .  C o r r e la t io n s  in  th is  in te r s p e c i f ic  h y b r id  w ere  found  to  be  
s im i la r  to  th o se  o b s e rv e d  in  in t r a h i r s u tu m  c r o s s e s .
x
IN TR O D U CTIO N
A long w ith  p r o g r e s s  in  the  c iv i l iz e d  l i f e  o f m a n  h is  n e e d s  h av e  
a ls o  i n c r e a s e d .  In e v e r y  a s p e c t  of r e s e a r c h  th e  a im  h a s  r e a c h e d  q u ite  
an  a d v a n c e d  s ta g e .  O u r m e th o d s  have im p ro v e d  to  d e a l w ith  p ro b le m s  
w h ich  d e f in ite ly  n ee d  m o re  p r e c i s io n .  D u rin g  th e  l a s t  f i f ty - s ix  y e a r s  
s in c e  th e  r e d i s c o v e r y  of M e n d e l’s L a w s  v o lu m e s  of w o rk  have b e e n  
p u b lis h e d  w h ich  le d  to  a  b e t t e r  u n d e r  s tan d in g  of th e  la w s  of in h e r i ta n c e .  
T he s c ie n ti f ic  r e s e a r c h  in  th is  f ie ld  c o n s is ts  m a in ly  of th r e e  p h a s e s :
( 1 ) p u r e ly  b a s ic  r e s e a r c h  to  a d d  to  th e  p r e s e n t  k n o w led g e  of f a c ts ;
( 2 ) b a s ic  r e s e a r c h  w h ich  is  in d i r e c t ly  e ffe c tiv e  in  th e  a p p lie d  f ie ld  o f 
b r e e d in g ,  an d  (3) p u r e ly  a p p lie d  w o rk  in  p la n t a n d  a n im a l b re e d in g .
M o st of th e  e a r l y  w o rk  in  co tto n  im p ro v e m e n t f a l l s  in  th e  th i r d  c a te g o ry .
M a ss  s e le c t io n  and  p u re  lin e  s e le c t io n  w e re  u s e d  c o m m o n ly  in  
co tto n  im p ro v e m e n t in  th e  e a r l y  d ay s  and  n u m e ro u s  v a r ie t ie s  w e re  d e ­
v e lo p e d . The am o u n t o f n a tu r a l  c r o s s in g  in  c o tto n  g av e  g e n e tic  v a r i ­
a b i l i ty .  M e c h a n ic a l m ix tu re  of s e e d  in  g in s  b ro u g h t  g e n e t ic a l ly  d if f e re n t  
p la n ts  in  c lo se  a s s o c ia t io n  and  n a tu r a l  h y b r id iz a tio n  g av e  a  c o n s ta n t 
s o u rc e  of new  v a r i e t i e s .  A lth o u g h  v a r ie t ie s  co u ld  be im p ro v e d  th ro u g h
m a s s  s e le c t io n  th e  d e s i r e d  im p ro v e m e n t co u ld  n o t be r e a c h e d  in  a  s h o r t  
t im e ,  n o r  c o u ld  i t  be f o r e c a s t .
C o n tro lle d  h y b r id iz a tio n  fo llo w e d  by e f fe c tiv e  s e le c t io n  has
2b e e n  u s e d  in  m o s t  of o u r  r e c e n t  c o tto n  im p ro v e m e n t w o rk . H y b r id iz a ­
t io n  i s  an  e f fe c tiv e  m e th o d  of co m b in in g  d e s ir a b le  c h a r a c t e r s  to  i m ­
p ro v e  th e  u s e fu ln e s s  o f a  p la n t .  T he f i r s t  r e c o r d  o f c o n tro lle d  c ro s s in g  
in  co tto n  d a te s  b a c k  to  th e  e a r ly  p a r t  of th e  l a s t  c e n tu ry  w hen R o h r 
c r o s s e d  a  fu z z y  s e e d e d  A m e r ic a n  co tto n  to  a  c le a n  s e e d e d  s p e c ie s .
B a l ls  an d  o th e r s  in  th e  e a r ly  p a r t  of th is  c e n tu ry  c r o s s e d  G o ssy p iu m  
h i r s u tu m  an d  G . b a rb a d e n s e  to  s tu d y  M e n d e lia n  in h e r i ta n c e .  M any u n ­
s u c c e s s fu l  a t te m p ts  h av e  b e e n  m ad e  b y  b r e e d e r s  to  o b ta in  a  s u p e r io r  
ty p e  o f c o tto n  b y  h y b r id iz in g  u p la n d  c o tto n s  w ith  E g y p tia n  o r  S e a  I s la n d  
c o tto n s .  T he d e s ir a b le  f ib e r  p r o p e r t i e s  and  r e la t iv e ly  sm o o th  s e e d  of 
S ea  I s la n d  c o tto n s  an d  th e  h ig h  y ie ld in g  a b il i ty ,  la r g e  b o ll  s iz e ,  e a r l i n e s s ,  
e tc .  o f th e  u p la n d  c o tto n s , i f  c o m b in ed  in  a  s in g le  v a r ie ty ,  w ould  be a  
g r e a t  a c h ie v e m e n t in  co tto n  b re e d in g .  C o m b in in g  m o re  s u p e r io r  c h a r a c ­
t e r s  o f th e s e  tw o s p e c ie s  h a s  b e c o m e  n e c e s s a r y  due to  th e  d em an d  of o u r  
c iv i l iz a t io n .
T he p ro b le m  i s  n o t e a s y  f o r  s e v e r a l  r e a s o n s .  In g e n e r a l  i n t e r ­
s p e c if ic  c r o s s e s  a r e  m o re  d if f ic u lt  th a n  in t r a s p e c ie s  c r o s s e s .  T he d e ­
s i r a b le  c h a r a c te r s  l ik e  y ie ld , f in e n e s s  o f f ib e r ,  s ta p le  le n g th , an d  
s t r e n g th  a r e  a l l  q u a n ta tiv e  in  n a tu re  an d  a r e  g o v e rn e d  b y  s e v e r a l  p a i r s  
o f g e n e s . In  o r d e r  to  g e t  a  h o m o zy g o u s  plaint f o r  a l l  th e s e  g e n e s  th e  s iz e  
o f p o p u la tio n  h a s  to  b e  c o n s id e ra b ly  g r e a t .  O ur p r e s e n t  m e th o d s  of 
b re e d in g  h av e  to  be  m o d if ie d . T he e x a c t  n a tu re  of in h e r i ta n c e  of th e  
c o m p o n en ts  of e a c h  of th e s e  c h a r a c te r s  sh o u ld  be d e te rm in e d . T he
3a s s o c ia t io n  of th e s e  c h a r a c te r s  w ith  o th e r  c h a r a c te r s  th a t  hav e  a  f a i r ly  
h ig h  h e r i ta b i l i ty ,  w h ich  w ould  en ab le  a  b r e e d e r  to  s e le c t  in d i r e c t ly  b u t 
e f fe c t iv e ly  on an  in d iv id u a l p la n t b a s is  in  the  e a r ly  s e g re g a tin g  g e n e r a ­
t io n s ,  a ls o  n e e d s  a  th o ro u g h  c o n s id e ra t io n .
So f a r  a s  th e  w r i te r  k n o w s, s y s te m a t ic  w o rk  a long th e s e  l in e s  
h a s  n o t b e e n  done in  the  in te r s p e c i f ic  c r o s s  in v o lv in g  G . h ir s u tu m  an d  
G . b a rb a d e n s e  th o u g h  th e r e  a r e  e a r ly  w o rk s  d e a lin g  w ith  th is  c r o s s .
In r e c e n t  y e a r s  c o n s id e ra b le  in fo rm a tio n  h as  b e e n  a c c u m u la te d  c o n c e rn ­
ing  in h e r i ta n c e  an d  g e n e ra l  b re e d in g  b e h a v io r  of m a n y  eco n o m ic  q u a n ti ta ­
tiv e  c h a r a c te r s  f ro m  c r o s s e s  w ith in  G . h i r s u tu m  (u p lan d  co tto n ), b u t th e r e  
is  no e v id e n c e  th a t  th e s e  c h a r a c te r s  w ill b eh av e  in  th e  sa m e  m a n n e r  in  
the in te r s p e c i f ic  h y b r id  of G . h ir s u tu m  and  G . b a rb a d e n s e . C o n se q u e n tly , 
th e r e  is  n e e d  fo r  b a s ic  s tu d ie s  on g e n e tic  b e h a v io r  in  th is  h y b r id .
Y ie ld  is  a  c o m p le x  c h a r a c te r  and  is  of p r im e  im p o r ta n c e  in  a l l  
c r o p s .  In c o tto n ,y ie ld  is  c o m p o se d  of n u m b e r  o f b o lls  p e r  a c r e ,  n u m b e r  
of s e e d s  p e r  b o ll ,  s u r f a c e  a r e a  of s e e d  ( s e e d  s iz e )  an d  w eig h t of l in t  p e r  
u n it  a r e a  of s e e d  s u r f a c e .  T he p ro d u c t of a l l  th e s e  g iv es  th e  y ie ld  o f l in t  
p e r  a c r e .
In o r d e r  to  p ro v id e  b a s ic  in fo rm a tio n  ab o u t th e  above m e n tio n e d  
f a c to r s  in v o lv in g  th e  m a jo r  c o m p o n en ts  of y ie ld , th e  p r e s e n t  s tu d y , 
r e p re s e n t in g  a  g e n e tic  a n a ly s is  of a  c r o s s  b e tw een  G . h i r s u tu m  and  G . 
b a r b a d e n s e ,  w as u n d e r ta k e n . T he s tu d y  w as m ad e  w ith  th e  p a r e n ts ,
4F j  an d  F £  g e n e ra t io n s  of th r e e  c r o s s e s  in v o lv in g  D P L  15, a  v a r ie ty  of 
U p land  c o tto n  (G . h ir s u tu m )  and  th r e e  v a r i e t ie s  of S e a  I s la n d  C o tto n  
(G . b a r b a d e n s e ) .
REVIEW  OF LITER A TU R E
A lth o u g h  a  c o n s id e ra b le  am o u n t of w o rk  h a s  b e e n  done d ea lin g  
w ith  th e  m a jo r  co m p o n en ts  of y ie ld , v e ry  l i t t l e  h as  b e e n  done on th e  
g e n e tic  a n a ly s is ,  w ith  th e  e x c e p tio n  of th e  w o rk  th a t  h a s  b e e n  done a t  
th e  L o u is ia n a  A g r ic u l tu r a l  E x p e r im e n t  S ta tio n  d u r in g  the l a s t  few  y e a r s .  
U n fo r tu n a te ly  th is  w o rk  h a s  no t b e e n  p u b lish e d , an d  m ad e  a v a ila b le  to  
th e  r e s t  of th e  w o r ld . T he r e s e a r c h  c o n d u c ted  w as co n fin ed  to  c r o s s e s  
b e tw e e n  v a r ie t ie s  of G . h i r s u tu m  an d  h a s  th ro w n  l ig h t  on th e  m e th o d s  
of b re e d in g  U p lan d  co tto n . In o r d e r  to  b r in g  ab o u t f u r th e r  im p ro v e m e n t 
in  th e  f ib e r  p r o p e r t i e s  of U pland c o tto n  in tro d u c tio n  of the  s u p e r io r  g e rm  
p la s m  of G . b a rb a d e n s e  s e e m s  n e c e s s a r y ,  a long  w ith  a  c o n s id e ra t io n  of 
th e  s u p e r io r  g e n e s  of G . h i r s u tu m  f o r  y ie ld  an d  o th e r  a g ro n o m ic  c h a r a c ­
t e r i s t i c s .  In  v ie w  of th e s e  fa c ts  th is  r e v ie w  w ill h a v e  m o re  in fo rm a tio n  
a b o u t th e  g e n e tic  a n a ly s is  of th e  m a jo r  co m p o n en ts  o f y ie ld  of the  i n t r a -  
h i r s u tu m  c r o s s e s .
S e e d  Index
S h o r tly  a f te r  th e  r e d i s c o v e r y  o f M e n d e l’s L a w s , B a l ls  (1907) 
in  E g y p t m ad e  a  c r o s s  of G . h i r s u tu m  and  G . b a rb a d e n s e  a n d  r e p o r te d  
th a t  th e  s e e d s  o f F j  h y b r id  w e re  h e a v ie r  th a n  e i th e r  p a r e n t .  The U pland 
p a r e n t  h a d  a m u c h  l a r g e r  s e e d  th a n  th e  E g y p tia n  p a r e n t .  In th e  F£  the  
s e g re g a te d  ty p e s  show ed  a  g r e a t e r  ra n g e  th a n  th a t  show n b y  e i th e r
6p a r e n t .  H o w ev er he e x p la in e d  h is  r e s u l t s  in  th e  F 2  on a s im p le  
M en d e lia n  r a t io  in v o lv in g  one p a i r  of g e n e s .
M cL en d o n  (1912) m ad e  s e v e r a l  c r o s s e s  in v o lv in g  v a r i e t i e s  of 
U p land  c o tto n  an d  a lso  in te r s p e c i f i c  c r o s s e s  of U pland an d  S e a  I s la n d  
c o tto n s .  He o b s e rv e d  th a t  h e a v y  s e e d  w as d o m in a n t o v e r  l ig h t  s e e d . 
P a r e n ta l  ty p e s  w e re  r e c o v e r e d  in  F 2 . In. one c r o s s  ( P r id e  o f G e o rg ia  
x  S e a  Is la n d )  he s u g g e s te d  th a t  s e e d  s iz e  w as s im p ly  in h e r i te d ,  g iv in g  
a 3:1 r a t io  in  F g . W are  (1931) d e a lin g  w ith  c r o s s e s  of v a r i e t i e s  of 
U p lan d  and  of S ea  I s la n d  co tto n  r e p o r t e d  th a t  F j  h y b r id  s e e d  w as h e a v ie r  
th a n  e i th e r  p a r e n t .
A fz a l (1930) in  a  c r o s s  of B u r m a  S ilk y  an d  G . c e rn u u m  o b s e rv e d  
th e  m e a n  s e e d  in d e x  of F j  to  be 72 m g . B u rm a  S ilk y  h a d  a  s e e d  in d e x  of 
57 m g . an d  G . c e rn u u m  h a d  a  s e e d  in d e x  of 92 m g . T he F j  in c l in e d  to  
sh o w  p a r t ia l  d o m in an ce  of s m a ll  s e e d  in d e x . H e o b ta in e d  a  u n im o d a l 
c u rv e  in  an d  e x p la in e d  the  c h a r a c te r  a s  b e in g  g o v e rn e d  b y  s e v e r a l  
p a i r s  of g e n e s .
H u tc h in so n  (1935), w o rk in g  w ith  A s ia t ic  c u lt iv a te d  c o tto n s , 
j  found  th a t  s e e d  s iz e  w as a  q u a n tita tiv e  c h a r a c t e r .  H a r la n d  (1939) in
h is  w o rk , in v a r ia b ly  o b ta in e d  a  m o n o m o d a l c u rv e  in  F 2  a^d. s u g g e s te d  
th a t  s e e d  s iz e  w as a  q u a n ta tiv e  c h a r a c t e r ,  g o v e rn e d  b y  s e v e r a l  p a i r s  o f 
g e n e s .
K im e an d  T illy  (1947) m ad e  a  s tu d y  of s e e d  w eigh t in  c r o s s e s  of 
s e v e r a l  v a r i e t ie s  o f U pland co tto n  an d  found  th a t  F x  s e e d  w as h e a v ie r
7th a n  th e  a r i th m e t ic  a v e ra g e  of the  p a r e n t  m e a n s .  H y b r id  v ig o r  fo r  s e e d  
s iz e  w as a ls o  r e p o r te d  b y  S im p so n  (1948) in  U p land  c o tto n .
I s a a c  (1950) an d  G o n z lez  (1950) s tu d ie d  212 an d  213 F 2  p la n ts  
in  c r o s s e s  of D e lta  S m o o th  L e a f  x  S to n e v ille  C o m p o s ite  an d  D elfo s  9169 x  
(A  x  B ) 293 r e s p e c t iv e ly ,  an d  o b s e rv e d  s e e d  s iz e ,  to  b eh av e  l ik e  a  
ty p ic a l  quantitative c h a r a c t e r .  P a l i a t s e a s  (1951) c o n tin u ed  I s a a c 's  w o rk  
in  Fg  a n d  found  a  h e r i ta b i l i ty  v a lu e  of 6 8 % fo r  s e e d  in d e x  b a s e d  on the  
lin e  m e a n s ,  su g g e s tin g  s e le c t io n  fo r  s e e d  s iz e  on th e  l in e  b a s is  in  F 3  
m ig h t be r e l a t iv e ly  e f fe c t iv e .  H is  r e s u l t s  sh o w ed  th a t  s e e d  in d e x  w as 
g o v e rn e d  b y  3 to  4 p a i r s  of g e n e s .  B a s e d  on th e  f re q u e n c y  of r e c o v e r y  
o f the  H a lf  and  H a lf  p a r e n t  s e e d  s iz e  in  th e  F 2  of a  c r o s s  of H a lf  an d  
H a lf  x  T u x tu la , D e sh o te ls  (1952) e s t im a te d  th a t  th e  p a r e n ta l  d if fe re n c e  
o f 4 . 7 g r a m s  fo r  s e e d  s iz e  w as g o v e rn e d  by  2 o r  3 p a i r s  of m a jo r  g e n e s . 
T he h e r i ta b i l i ty  v a lu e  of 74% fo r  s e e d  s iz e  w as a  good in d ic a t io n  fo r  
s e le c t io n  in  F 2  on an  in d iv id u a l p la n t  b a s i s .  S im ila r  in fo rm a tio n  w as 
o b ta in e d  f o r  th e  o th e r  c r o s s  in  h is  s tu d y .
Y oung (1953) found  th a t  s m a l l  s e e d  w as p a r t i a l ly  d o m in an t o v e r  
la r g e  s e e d .  He u s e d  s u r f a c e  a r e a  of 100 s e e d s  a s  an  in d ic a tio n  of s e e d
s iz e .  He co n c lu d e d  th a t  s e e d  s iz e  w as g o v e rn e d  b y  th r e e  p a i r s  o f g e n es  
in  th e  c r o s s .  E s t im a t io n  b y  C a s t le - W r ig h t 's  f o rm u la  in d ic a te d  th a t  s e e d  
s iz e  w as c o n tr o l le d  b y  tw o to  th r e e  p a i r s  of g e n e s .  H is  F 3  d a ta  c o n f irm e d  
th a t  s e e d  s iz e  in  th e  c r o s s  w as g o v e rn e d  by th r e e  p a i r s  of g e n e s .  H e r i t ­
a b i l i ty  f o r  s e e d  s iz e  f ro m  F 2  an d  F 3  d a ta  w as 7 9 % an d  80%, r e s p e c t iv e ly .
8Two c r o s s e s  in v o lv in g  d if f e re n t  p la n ts  o f the  v a r ie t ie s  H a lf  and  
H alf a n d  W ilds w e re  s tu d ie d  by M aso n  (1951). In  one c r o s s  b o th  p a re n ts  
w e re  h o m o zy g o u s  and  he o b s e rv e d  a  p a r t i a l  d o m in an ce  of la rg e  s e e d  
s iz e .  In  th e  F £  of th is  c r o s s  he r e c o v e r e d  one s m a l l  s e e d e d  p la n t ou t 
of e a c h  42 p la n ts .  H e co n c lu d ed  f ro m  th i s  c r o s s  th a t  s e e d  s iz e  w as 
g o v e rn e d  b y  2 to  3 p a i r s  o f m a jo r  g en es  a n d  th e i r  e ffe c t m ig h t be m o d i­
f ie d  b y  m o d ify in g  g e n e s .  E s t im a t io n  b y  C a s t le - W r ig h t ’s fo rm u la  gave a  
m in im u m  of 2. 2 p a i r s  o f g e n e s  g o v e rn in g  se e d  s iz e .  H e r i ta b i l i ty  v a lu e  
fo r  s e e d  in d ex  fo r  th e  s e c o n d  c r o s s  w as 63%.
B re a u x  (1954) c o n tin u ed  th e  s tu d y  of th e  W ilds x  H alf an d  H alf 
c ro s s  in  F^ an d  F ^  g e n e ra t io n s .  F ro m  h is  s tu d y  on 165 F ^  l in e s  he e x ­
p r e s s e d  the  p o s s ib i l i ty  of m o re  th a n  3 p a i r s  of g e n e s  g o v e rn in g  s e e d  
s iz e .  H e f u r th e r  p ro p o s e d  the  n e e d  of p ro g e n y  te s t in g  of in d iv id u a l F£ 
p la n ts  to  a r r i v e  a t  a  r e l ia b le  e s t im a te  o f th e  n u m b e r  of g e n e s  g o v e rn in g  
s e e d  s iz e .  T he r e g r e s s io n  of th e  F 3  l in e  m e a n s  on th e i r  r e s p e c t iv e  F 2  
p la n t v a lu e s  fo r  s e e d  in d e x  w as c a lc u la te d .  T he r e g r e s s io n  c o e ff ic ie n t 
w as c o n v e r te d  to  p e rc e n ta g e  and e x p r e s s e d  as h e r i ta b i l i ty .  C o r r e la t io n  
c o e f f ic ie n t  b e tw e e n  F ^  lin e  m e a n s  and  th e  F£ p la n ts  w as 0. 674. T he r e ­
g r e s s io n  c o e f f ic ie n t  w as 0. 549 an d  the h e r i t a b i l i ty  w as 54 .9 % . He 
f u r th e r  p r e p a r e d  s c a t te r  d ia g ra m s  of s e e d  in d ic e s  of F £  p la n ts  an d  the  
m e a n  s e e d  in d ic e s  of th e  c o r re s p o n d in g  F ^  l in e s  an d  sh o w ed  the  p o s it iv e  
a s s o c ia t io n  b e tw e e n  the  tw o  v a r ia b le s .  H e co n c lu d ed  th a t  s e le c t io n  of 
in d iv id u a l F 2  p la n ts  fo r  s e e d  s iz e  w ould b e  e f fe c tiv e .
9T h u rm a n  (1953) m ad e  a  s tu d y  of s e e d  s iz e  in  fiv e  c r o s s e s  of 
U pland  c o tto n . In tw o of th e  c r o s s e s ,  he s tu d ie d  th e  F 3  g e n e ra t io n s .
In  H a lf  a n d  H a lf  (2 -3 )  x  A H A 6-1 -4 (3~ 1) c r o s s  he found  th e  s e e d  s iz e  
w as g o v e rn e d  b y  one m a jo r  p a i r  of g e n e s  an d  no d e fin ite  c o n c lu s io n s  
w e re  d ra w n  ab o u t d o m in a n c e  an d  t r a n s g r e s s iv e  s e g re g a t io n .  F r o m  h is  
s tu d ie s  in  F 2  an d  F 3  p o p u la tio n s  th e  h e r i ta b i l i ty  v a lu e s  fo r  s e e d  s iz e  
w e re  52% and  55% , r e s p e c t iv e ly .  C o r r e la t io n  of s e e d  in d e x  of F 2  p la n ts  
an d  F 3  l in e  m e a n s  w as 0 .7 2 .  In the  s e c o n d  c r o s s  of D P L  1 4 -3 1 2 (1 -2 ) x  
AHA 6 - l - 4 ( 3 - 4 )  he  r e p o r te d  th a t  s e e d  s iz e  w as  g o v e rn e d  by  a s in g le  p a i r  
o f m a jo r  g e n e s . P a r t i a l  d o m in an ce  fo r  h ig h  s e e d  in d e x  w as s u s p e c te d . 
T he h e r i ta b i l i ty  o f s e e d  in d e x  f ro m  F 2  w as 73% an d  w as 59% f ro m  r e ­
g r e s s io n  of the  F ^  lin e  m e a n s  on th e  F 2  p la n ts .  T he c o r r e la t io n  of the  
F 2  p la n ts  an d  th e  F 3  l in e  m e a n s  fo r  s e e d  in d e x  w as 0. 71. In h is  th i r d  
c r o s s  of E m p ire  (1 -1 )  x  AHA 6 -1 -4 (3 -3 )  he fo u n d  th a t  h ig h  s e e d  in d e x  
w as d o m in a n t. H is  d a ta  sh o w ed  th a t  th e  p a r e n ts  d id  n o t d if fe r  by  any  
m a jo r  g e n e s  and th a t  o n ly  m o d if ie r s  w e re  g o v e rn in g  th e  s e e d  s iz e .  He 
c a lc u la te d  a  h e r i ta b i l i ty  v a lu e  of 69% f o r  s e e d  in d e x . H is  f re q u e n c y  d i s ­
t r ib u t io n  fo r  th is  c r o s s  sh o w ed  th a t  F 2  ra n g e  w as f a r  b ey o n d  th e  p a r e n ta l
l im i t s  an d  in d ic a te d  e v id e n c e  fo r  t r a n s g r e s s i v e  s e g re g a t io n .  T he fo u r th  
c r o s s  h a d  s im i la r  in h e r i ta n c e  fo r  s e e d  s iz e .
L in t  Index
C ook  (1908), f i r s t  d e f in ed  l in t  in d ex  a s  w eig h t of l in t  p ro d u c e d
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o n  100 s e e d s .  T he f ib e r  p ro d u c e d  p e r  s e e d  is  m o re  im p o r ta n t .  In  s p ite  
o f m o re  f ib e r  p ro d u c tio n  p e r  s e e d , the  l in t  p e r c e n t  m a y  be lo w . He 
th e r e f o r e  e m p h a s iz e d  th a t  s e le c t io n  b a s e d  on l in t  p e r c e n t  a lo n e  m ig h t no t 
b e  r e l ia b le .  B a l ls  (1910) s ta te d  th a t  th e  w eig h t of l in t  p e r  s e e d  is  a  c o m ­
p le x - c h a r a c te r .  I t  i s  d e p e n d e n t on th e  f ib e r  le n g th , i t s  u n ifo rm ity  a n d  
a ls o  on th e  f ib e r  p o p u la tio n  on th e  s e e d  s u r f a c e .
M elo y  ( 1 9 1 8 ) p r e p a r e d  ta b le s  fo r  r e la t iv e  v a lu e s  o f l in t  in d e x , 
s e e d  in d e x  an d  l in t  p e r c e n t .  T h is  in d ic a te d  th e  a s s o c ia t io n  o f h ig h  l in t  
p e r c e n t  w ith  h ig h  l i n t  in d e x . A c c o rd in g  to  th e s e  ta b le s  fo r  a  l in t  in d e x  
of 4 . 33 g r a m s ,  a  l in t  p e r c e n t  of 25 w ould  have a  s e e d  in d e x  of 13. 0 
g r a m s ;  an d  fo r  th e  sa m e  l in t  in d ex  b u t f o r  a  l in t  p e r c e n t  of 42 the  s e e d  
in d e x  w ould  on ly  be  6 . 0 g r a m s .  T he s e e d  s iz e  and  f ib e r  p o p u la tio n  on 
s e e d  s u r f a c e  a r e  im p o r ta n t  in  l in t  p e r c e n t .
P a te l  an d  P a te l  (1927) in  th e i r  s tu d ie s  on G u ja r a t  c o tto n s , o b ­
s e r v e d  th e  f re q u e n c y  d is t r ib u t io n  in  F 2  fo r  l in t  in d e x  lik e  th a t  of a  ty p ic a l  
q u a n ta tiv e  c h a r a c t e r .  W are  (1929) r e p o r te d  d o m in a n ce  of h ig h  l in t  in d e x  
in  one c r o s s ,  w h ile  in  th e  o th e r  d o m in an ce  w as in c o m p le te .  In a  t h i r d  
c r o s s  he fo u n d  lo w  l in t  in d e x  to  be  p a r t i a l ly  d o m in a n t. H is  s tu d ie s  i n ­
v o lv e d  in te r s p e c i f ic  c r o s s e s  of h i r s u tu m  and  b a rb a n d e n s e .  D ealing  w ith  
th e  sa m e  s p e c ie s ,  W are  (1931) e x p la in e d  th e  in c o m p le te  d o m in an ce  of 
h ig h  l in t  in d e x  w as due to  h y b r id  v ig o r  in f lu e n c in g  s e e d  s iz e .
H a r la n d  (1939) gave th e  c o m p o n en ts  of the  l in t  in d e x  a s  n u m b e r  
o f h a i r s  p e r  s e e d , m e a n  h a i r  w e ig h t, an d  s e e d  w e ig h t g o v e rn in g  s u r f a c e
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a r e a .  He co n c lu d e d  th a t  l in t  in d e x  is  a  c o m p le x  c h a r a c te r .  He f u r th e r
s ta te d  th a t  la r g e  s e e d  m a y  h av e  lo w  l in t  in d e x  b u t  s m a l l  s e e d  m u s t  h av e
a  lo w  l in t  in d e x . He th u s  in d ic a te d  th a t  l i n t  d e n s ity  w as th e  im p o r ta n t
f a c to r  in  s u c h  c a s e s .  L in t  p e rc e n ta g e  co u ld  be i n c r e a s e d  b y  in c r e a s in g
*
th e  w e ig h t of in d iv id u a l f ib e r s  w h ich  m a y  m ak e  y a r n  c o a r s e r .  I n c r e a s e d  
d e n s ity  m a y  a ls o  in c r e a s e  l in t  in d e x  b u t th e  f ib e r s  m a y  te n d  to  b e  th in -  
w a lle d  an d  m a y  le a d  to  a  n ep p y  c o tto n . H e th u s  p o in te d  o u t th e  l i m i t a ­
t io n s  of th e s e  c h a r a c te r s  in  a  co tto n  im p ro v e m e n t p r o g r a m .  K im e and  
T i l le y  (1947) in  th e i r  s tu d y  on h y b r id  v ig o r  in  c r o s s e s  of in b re d  s t r a in s  
of C o k e r 100 an d  S to n e v ille  o b s e rv e d  th a t  F j  g e n e ra t io n s  had  s ig n if ic a n tly  
h ig h e r  l in t  in d ic e s  th a n  t h e i r  h ig h  p a r e n ts .  S im p so n  (1948) fo u n d  s im i la r  
r e s u l t s  in  h is  s tu d ie s  of h y b r id  v ig o r  f ro m  n a tu r a l  c r o s s in g  in  U pland  
co tto n .
R ic h m o n d  (1949) p ro p o s e d  th a t  l in t  and  fu zz  on th e  s e e d  w e re  
g o v e rn e d  b y  a  m a jo r  gene w ith  p le io tro p ic  e f fe c t  an d  m o d ify in g  g en e s  
h a d  the  m in o r  e f fe c ts  on l in t  p ro d u c tio n .
P a l i a t s e a s  (1951) r e p o r te d  th a t  th e  d if fe re n c e  of 1 .2  g r a m s  in  
th e  tw o p a r e n ts  S to n e v ille  C o m p o s ite  an d  D e lta  S m o o th  L e a f  w as g o v e rn e d  
b y  4  to  5 p a i r s  of g e n e s .  H e r i ta b i l i ty  f r o m  h is  F ^  d a ta  w as 28%.
T he tw o p a r e n ts  W ilds an d  H a lf  an d  H a lf  h ad  th e  se e d  in d ic e s  
o f 6 .3  an d  5 .9  g r a m s ,  r e s p e c t iv e ly  (M a so n , 1951). In  th e  F 2  M aso n  
o b s e rv e d  a  w ide r a n g e .  P la n ts  w e re  r e c o v e r e d  b ey o n d  th e  l im i t s  of the  
p a r e n ts  f o r  s e e d  in d e x . T he p a r e n ts  d if f e re d  w id e ly  f o r  s e e d  in d e x  and
l i n t  d e n s ity  in d e x . S e g re g a tio n  an d  re c o m b in a tio n  of g e n e s  f o r  th e s e  tw o 
c h a r a c t e r s ,  w h ich  a r e  th e  co m p o n en ts  of l i n t  in d e x , gav e  th e s e  v a r i a ­
tio n s  fo r  l i n t  in d e x  in
B r e a u x  (1954) c o n tin u e d  M a so n 's  w o rk  in to  F 3 . A c c o rd in g  to  
h is  d a ta  b o th  th e  p a r e n ts  h a d  a  m e a n  l in t  in d e x  of 5 .9  g r a m s  an d  th e  
ra n g e s  of th e  tw o p a r e n ts  w e re  a ls o  s im i l a r .  T he tw o c o m p o n e n ts  of 
l in t  in d e x , v iz .  s e e d  s iz e  a n d  l in t  d e n s ity  in d e x , w e re  b a la n c in g  th e  l in t  
in d ic e s .  T he H a lf  an d  H a lf  p a r e n t  h a d  a  s e e d  in d e x  of 8 . 8  g r a m s  a n d  a  
l in t  d e n s ity  in d e x  o f 5 .8 7  g r a m s .  On th e  c o n t r a r y  th e  W ilds p a r e n t  h ad  
a  s e e d  in d e x  of 12. 8  g ra m s  an d  l in t  d e n s ity  in d e x  of 4 . 42 . T he lo w  s u r ­
fa c e  a r e a  a n d  h ig h e r  f ib e r  d e n s ity  of H a lf  an d  H a lf  an d  h ig h  s u r f a c e  a r e a  
b u t lo w  f ib e r  d e n s ity  of W ilds p a r e n t  gave b o th  th e  p a r e n ts  a n  e q u a l l i n t ’ .
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in d e x . In  th e  F 2  g e n e s  fo r  h ig h  s e e d  in d e x  an d  h ig h  l in t  d e n s i ty  in d e x  
c o m b in e d  an d  gave r i s e  to  h ig h e r  l in t  in d e x  th a n  th e  h ig h e r  p a r e n t .  The 
sa m e  e x p la n a tio n  c o u ld  be  g iv e n  fo r  the  lo w e r  l i n t  in d ic e s  in  F 2 . B r e a u x  
p ro g e n y  t e s t e d  F 2  p la n ts  w ith  lo w  an d  h ig h  l in t  in d ic e s  and  c le a r ly  o b ­
s e r v e d  th a t  th e  g e n e s  fo r  th e  co m p o n en ts  o f l in t  in d e x  g o v e rn  th e  l in t  
in d e x  d ep en d in g  on th e  r e c o m b in a tio n  of th e  g e n e s .  M aso n  (1951) d e t e r ­
m in e d  th e  h e r i t a b i l i ty  fo r  l i n t  in d e x  a s  6 6 %. B a s e d  on  th e  r e g r e s s i o n  c o ­
e f f ic ie n t  of F 3  lin e  m e a n s  on th e i r  r e s p e c t iv e  F g  p la n ts  B re a u x  (1954) 
d e te rm in e d  th e  h e r i ta b i l i ty  f o r  l in t  in d e x . I t  w as 39. 3% in d ic a tin g  th a t  
s e le c t io n  fo r  l i n t  in d e x  on in d iv id u a l p la n t b a s is  in  e a r ly  s e g re g a tin g  
g e n e ra t io n s  m ig h t n o t be v e r y  e f fe c t iv e .
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C h r is t id is  (1955) s u m m a r iz e d  the  in fo rm a tio n  a b o u t th e  l in t  in d ex  
an d  m e n tio n e d  th a t  i t  i s  the a b so lu te  w eig h t of l in t  b o rn e  b y  a  s in g le  s e e d  
o r  m o re  o f te n  b y  1 0 0  s e e d s .
L in t D e n s ity  Index  
B a l ls  (1907) m e n tio n e d  th a t  e p id e rm a l  c e l ls  th a t  d e v e lo p  in to  
l in t  h a i r s  a r e  s u b je c t  to  the tim e  of b o ll  m a tu r i ty .  L a te  b o lls  hav e  th in ly  
c o v e re d  s e e d s .
L e a k e  (191 4 -1 5 ) r e c o g n iz e d  th a t  l in t  p e r c e n t  i s  a  co m p lex  c h a r a c ­
t e r .  The c o m p o n e n ts , n u m b e r of f ib e r s  p e r  s e e d  (d e n s ity ) ,  vo lum e of 
s e e d  and  f ib e r  w eig h t b a s e d  on 1 0 0 0  f ib e r s ,  a r e  im p o r ta n t  in  l in t  p e rc e n t .  
He d e te rm in e d  the  vo lum e of s e e d  b y  d isp la c in g  w a te r  an d  e s t im a te d  th e  
n u m b e r  of f ib e r s  p e r  s e e d  f ro m  w eig h t of 1000 f ib e r s .  A c c o rd in g  to  h is  
e s t im a t io n  C h in a  co tto n  h ad  1 ,2 0 0  f ib e r s  p e r  s e e d  and  A s ia t ic ,  G . 
n e g le c tu m , h a d  6 ,3 0 0  f ib e r s  p e r  s e e d . H o d so n  (1920) u s e d  the  t e r m ,  ‘l in t  
f re q u e n c y ' fo r  the  w e ig h t in  g ra m s  of f ib e r  of u n ifo rm  le n g th  p ro d u c e d  on a  
s q u a re  c e n t im e te r  o f s e e d  s u r f a c e .  He o b s e rv e d  th a t  th e  r a t io  of l a r g e s t  
d ia m e te r  to  le n g th  of s e e d  to  be a lm o s t  c o n s ta n t—1:1. 755. C o n s id e rin g  
th e  co tto n  s e e d  as a  cone w ith  a  h e m is p h e r ic a l  b a s e  he d e te rm in e d  th e  
s u r fa c e  a r e a  an d  vo lum e b y  d is p la c e m e n t of a lc o h o l fo r  d if f e re n t  d ia m e te r s  
f ro m  0. 5 c m . to  0. 6 8  c m . w ith  an  in te r v a l  of 0 . 01 cm . He p r e p a r e d  a 
ta b le  to  d e te rm in e  s u r f a c e  a r e a  f ro m  a  know n vo lum e of s e e d . T h is  
m e th o d  is  p r a c t ic a l  to  u se  in  g e n e tic  a n a ly s is  of F £  p o p u la tio n  c o n s is t in g  
of la r g e  n u m b e r  of p la n ts .
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O th e r  w o rk e rs  h av e  p ro p o s e d  s e v e r a l  m e th o d s  to  d e te rm in e  th e  
n u m b e r  o f f ib e r s  p e r  u n it a r e a  of s e e d  s u r f a c e ,  T u r n e r  (1929) , Iy e n g a r  
and  T u r n e r  (1 9 3 0 ), and  N a z ir  (1931). Iye 'n g ar-(1 9 3 4 ) m ad e  a  c o m p a r is o n  
of th e s e  m e th o d s  an d  o b s e rv e d  th a t  th e  n u m b e r  of f ib e r s  p e r  s e e d  o b ta in e d  
b y  d iv id in g  l in t  w e ig h t p e r  s e e d  b y  th e  m e a n  u n it  w e ig h t of f ib e r  i s  l e s s  
th a n  th a t  o b ta in e d  b y  g ro u p  le n g th  w e ig h t m e th o d . A ll of th e s e  m e th o d s  
a r e  v e r y  la b o r io u s  an d  can n o t b e  u s e d  f o r  la r g e  p o p u la tio n s .
M o o re  (1941) m ad e  a  s tu d y  of f ib e r  p o p u la tio n s  on  d if f e r e n t  a r e a s  
o f a  s e e d . He r e p o r te d  th a t  f ib e r  p o p u la tio n  i s  d e n s e s t  a t  th e  c h a la z e l  en d  
an d  b e c o m e s  th in n e r  a t  th e  m ic r o p y la r  en d  and  to w a rd s  th e  r a p h e .  The 
d e n s ity  of f ib e r  in c r e a s e s  w ith  th e  d e c r e a s e  in  w e ig h t, t h ic k n e s s ,  s t r e n g th  
an d  le n g th  of th e  f ib e r .  N e e le y  (1943) r e p o r te d  th a t  th e  e s t im a te d  n u m b e r  
o f f ib e r s  p e r  s e e d  in  U pland c o tto n  is  b e tw e e n  1 0 ,0 0 0 , an d  20 , 000.
M aso n  (1951) m ad e  co u n ts  of n u m b e r  of f ib e r s  p e r  3. 142 s q . m m . 
o f s e e d  s u r f a c e  of 7 v a r ie t ie s  of U p land  c o tto n . M isd e l h a d  o n ly  331 f ib e r s  
w hile  H a lf  an d  H a lf  h a d  685 f ib e r s .  T h e  3 p la n ts  o f A H A -6 -1 -4  r a n g e d  
f ro m  4 1 2 -4 4 4 , w h ile  th e  4 p la n ts  o f E m p ir e  h ad  a  ra n g e  of 4 4 4 -5 6 9 . T he 
tw o  p la n ts  of T u x tu la  h ad  354 an d  475 f ib e r s  w hile  th e  tw o p la n ts  of H u r le y
L o n g  B o ll h a d  a lm o s t  id e n t ic a l  n u m b e r  of f ib e r s ,  b e in g  334 an d  339 . In 
h is  c r o s s  of W ilds x  H a lf  a n d  H a lf , he found  p a r t ia l  d o m in a n c e  of h ig h  l in t  
d e n s ity ,  f ro m  h is  F ^  d a ta ; an d  a  w ide ra n g e  e v e n  b ey o n d  th e  p a r e n ts  fo r  
l in t  d e n s ity  in d e x . He co n c lu d e d  th a t  t r a n s g r e s s iv e  s e g re g a t io n  o c c u r r e d  
in  th is  c r o s s .  T he h e r i ta b i l i ty  v a lu e  fo r  l in t  d e n s ity  in d e x  w as 6 6 %. The
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d if fe re n c e  of .9 5  g r a m s  in  th e  tw o p a r e n ts  f o r  l in t  d e n s ity  in d e x  a p p e a re d  
to  b e  g o v e rn e d  b y  one p a i r  of m a jo r  g e n e s  an d  m o d if ie r s .
P a l i a t s e a s  (1951) s tu d ie d  F ^  d a ta  of th e  c r o s s  D e lta  S m o o th  L e a f  x  
S to n e v ille  C o m p o s ite  a n d  o b ta in e d  a  h e r i ta b i l i ty  v a lu e  of 90% b y  u s in g  th e  
c o m p o n e n ts  of v a r ia n c e  m e th o d  b a s e d  on F ^  lin e  m e a n s . T he p a r e n ta l  
d if fe re n c e  o f 0 . 1 g r a m  f o r  l in t  d e n s ity  in d e x  s e e m e d  to  be g o v e rn e d  b y  
one p a i r  of m a jo r  g e n e s  p lu s  m o d ify in g  g e n e s .  D e s h o te ls  (1952) o b ta in e d  
h e r i ta b i l i ty  v a lu e s  of 50% and  69% f ro m  th e  c r o s s e s  H alf an d  H a lf  x  
T u x tu la  an d  D e lta  S m o o th  L e a f  x  T u x tu la , r e s p e c t iv e ly .
Young (1953) s tu d ie d  l in t  d e n s ity  in d e x  in  a  c r o s s  D e lta  S m o o th  
L e a f  x  H u r le y  L o n g  b o l l .  Young c o n c lu d ed  th a t  th e r e  w as a  s l ig h t  in d i­
c a tio n  of d o m in an ce  fo r  h ig h  l in t  d e n s ity  in d e x  b u t n o t g r e a t  en o u g h  to  
h av e  a n  im p o r ta n t  e f fe c t  in  b re e d in g  p r o g r a m .  T he gene in te r a c t io n  w as 
a r i th m e t ic .  F r o m  313 F 2  p la n ts  b a s e d  on th e  lo w  l in t  d e n s ity  in d e x  
p a r e n t  he e s t im a te d  th a t  2 to  3 m a jo r  p a i r s  of g e n e s  g o v e rn e d  l in t  d e n s ity  
in d e x . H is  e s t im a t io n  b y  C a s t le -W r ig h t  f o rm u la  w as 2 .7 8  p a i r s  of g e n e s .  
F r o m  h is  p ro g e n y  t e s t  o f F 2  p la n ts  he fo u n d  th a t  th e  F 2  p la n ts  w e re  n o t
■ 1 \
t r u e  to  th e i r  p h en o ty p ic  e x p r e s s io n .  He c o n c lu d e d  th a t  th e  p a r e n t a l  d if -
i
f e re n c e  f o r  l in t  d e n s ity  in d e x  w as p ro b a b ly  g o v e rn e d  b y  5 to  6  p a i r s  of
*
g e n e s .  He ^proposed th e  n ee d  fo r  F 3  d a ta  fo r  c o n f irm a tio n  of c o n c lu s io n  
f ro m  F ^  d a ta .  T he h e r i t a b i l i ty  v a lu e  fo r  l in t  d e n s ity  in d e x  w as 79% f ro m  
F 2  d a ta . I t  w as o n ly  23% b a s e d  on r e g r e s s io n  of F 3  l in e  m e a n s  on th e i r
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r e s p e c t iv e  F £  p la n ts .  The c o r r e la t io n  b e tw e e n  F 2  an d  F 3  w as 0 .5 3 .
F ro m , a l l  th e s e  d a ta  he  c o n c lu d e d  th a t  s e le c t io n  f o r  l in t  d e n s ity  in d e x  in  
F 2  on  an  in d iv id u a l p la n t  b a s e s  w ould  n o t b e  v e ry  e f fe c t iv e .
T h u rm a n  (1953) s tu d ie d  th e  n a tu re  of in h e r i ta n c e  of l in t  d e n s ity  
in d e x  in  fiv e  c r o s s e s  o f U pland c o tto n . In  th e  H a lf  an d  H a lf  (2 -3 )  x  
AHA 6 - l - 4 ( 3 - l )  c r o s s  th e  m e a n  d iffe re n c e  f o r  l in t  d e n s ity  in d e x  w as 2 .4 0  
g ra m s  an d  w as g o v e rn e d  b y  4 to  5 p a i r s  of g e n e s .  H igh  l i n t  d e n s ity  
in d e x  w as p a r t i a l ly  d o m in a n t a s  w as found  f r o m  th e  m e a n s  of p a r e n ts  
F j  a n d  F g . B u t the  m o d a l c la s s  w as b e lo w  th e  F 2  m e a n  in d ic a tin g  p a r ­
t i a l  d o m in an ce  of lo w  l i n t  d e n s ity . T he gene a c tio n  w as a r i th m e t i c .  
H e r i ta b i l i ty  f r o m  F 2  d a ta  w as 72% an d  th a t  f ro m  r e g r e s s io n  of F 3  l in e  
m e a n s  on th e i r  r e s p e c t iv e  F 2  p la n ts  w as 35%. In  th e  H a lf  an d  H a lf  (2 -2 ) 
x  AHA 6 - l - 4 ( 3 - 2 )  c r o s s  he o b s e rv e d  d o m in a n ce  of h ig h  l in t  d e n s ity  in d ex . 
T h e  g en e  a c tio n  w as a r i th m e t ic .  T he p a r e n ta l  d if fe re n c e  of 2 .8 9  g ra m s  
fo r  l in t  d e n s ity  in d ex  w as  g o v e rn e d  b y  4 to  5 p a i r s  o f g e n e s .  T he h e r i t ­
a b i l i ty  v a lu e  w as 61% f r o m  F 2  d a ta . In h is  t h i r d  c r o s s ,  D P L  1 4 -3 1 2 (5 -4 ) 
x  AHA 6 -1 -4 (3 -9 )  lo w  l i n t  d e n s ity  in d e x  w as p a r t i a l l y  d o m in a n t. N a tu re  
of gene a c tio n  w as n o t p o s s ib le  to  d e te rm in e  a s  F 2  m e a n  w as c lo s e r  to  
g e o m e tr ic  m e a n  b u t d id  n o t d if fe r  s ig n if ic a n t ly  f ro m  e i th e r .  The p a r e n ta l  
d if fe re n c e  of 1 . 70 g r a m s  w as g o v e rn e d  b y  3 p a i r s  o f g e n e s . L in t  d e n s ity  
in d e x  h a d  a  h e r i ta b i l i ty  v a lu e  of 6 6 % b& sed on  F 2  d a ta ,  a n d  w as 4 3 % f ro m  
F 3  d a ta .  In th e  fo u r th  c r o s s ,  E m p ir e  (1 -1 )  x  AHA 6 - l - 4 ( 3 - 3 ) ,  th e r e  w as
A
a b s e n c e  o f d o m in a n c e . The p a r e n ta l  d if f e re n c e  of 1 .2 3  g ra m s  w as c o n ­
t r o l l e d  b y  2 o r  3 p a i r s  of g e n e s .  L in t  d e n s ity  in d e x  h a d  a  h e r i ta b i l i ty  
v a lu e  of 72% c a lc u la te d  f ro m  F 2  d a ta .  In  the l a s t  c r o s s  E m p ir e  (1 -2 )  x  
AHA 6 - l - 4 ( 3 - 4 ) ,  h ig h  l in t  d e n s ity  in d e x  w as p a r t i a l ly  d o m in a n t, th e  gene 
a c tio n  w as a r i th m e t i c ,  and  th e  p a r e n ta l  d if fe re n c e  of 1 . 8 6  g r a m s  fo r  l in t  
d e n s ity  in d e x  w as  g o v e rn e d  b y  2 to  3 o r  4 p a i r s  of g e n e s .  In  a l l  th e s e  five 
c r o s s e s  e a c h  p a i r  of g e n e s  c o n tr ib u te d  ab o u t 0 . 6  g r a m  to  l in t  d e n s ity  
in d e x . T he h ig h  h e r i ta b i l i ty  v a lu e s  fo r  l in t  d e n s ity  in d e x  in  a l l  th e se  
c r o s s e s  in d ic a te d  th a t  s e le c t io n  on an  in d iv id u a l p la n t b a s is  in  th e  e a r ly  
s e g re g a t in g  g e n e ra t io n s  m ig h t be  e f fe c t iv e .
B r e a u x  (1954) c o n tin u e d  M a s o n ’s w o rk  f u r th e r  in  F 3  an d  F 4  of 
th e  c r o s s  W ilds x  H a lf  and  H a lf . T he d if fe re n c e  of 1 .4 5  g r a m s  b e tw e e n  
th e  p a r e n ts  f o r  l in t  d e n s ity  in d e x  w as g o v e rn e d  b y  3 to  4  p a i r s  of g e n e s  
w ith  an  a v e ra g e  c o n tr ib u tio n  of 0. 36 g r a m  to  0 .4 8  g r a m  p e r  p a i r  of g e n e s . 
T he r e g r e s s i o n  of F ^  lin e  m e a n s  on th e  r e s p e c t iv e  F 2  p la n ts  w as 0. 362 
an d  c o r r e la t io n  w as 0 .5 4 1 . T he h e r i ta b i l i ty  v a lu e  of 36. 2% w as a p p r e ­
c ia b ly  b e lo w  th e  54 .9 %  h e r i ta b i l i ty  v a lu e  fo r  s e e d  in d e x  in d ic a tin g  th a t  
s e le c t io n  fo r  l i n t  d e n s ity  in d e x  in  e a r l y  s e g re g a t in g  g e n e ra t io n s  w ill n o t 
b e  a s  e f fe c tiv e  a s  i t  w ou ld  b e  fo r  s e e d  in d e x .
The above  in v e s t ig a t io n s  in v ite  th e  n e e d  f o r  g e n e tic  a n a ly s is  of 
a n  in d iv id u a l c r o s s  in  a  b re e d in g  p r o g r a m  as  e a c h  of th e s e  s tu d ie s  g av e  
so m e w h a t d if f e re n t  in fo rm a tio n  a s  r e g a r d s  to  th e  n a tu re  of in h e r i ta n c e .
I t  w ou ld  th e r e f o r e  be w o rth  w hile  to  co n d u c t a  s im u lta n e o u s  p r o g ra m  of
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b a s ic  an d  a p p lie d  w o rk  in  an y  c r o s s  in v o lv in g  the  co m p o n en ts  of y ie ld .
L in t  P e r c e n t
M cL endon  (1912)  s tu d ie d  s e v e r a l  c r o s s e s  of U pland  a n d  S ea 
I s la n d  c o tto n s . In  th e  c r o s s  I F  (S e a  I s la n d  (10) x  C o o k ’s B ig  B o ll  (9)) 
he o b s e rv e d  lo w  l in t  p e r c e n t  w as d o m in a n t o v e r  h ig h  l in t  p e r c e n t ,  and  
in  F 2  p la n ts  w e re  r e c o v e r e d  b ey o n d  th e  p a r e n ta l  l i m i t s .  L e a k e  (1 9 1 4 -1 5 )^  
r e c o g n iz e d  th a t  l in t  p e r c e n t  i s  a  c o m p le x  c h a r a c te r  an d  is  d ep en d en t on 
s e e d  s iz e  w h ich  is  a g a in  d ep en d en t o n  volum e an d  s p e c if ic  g r a v i ty  of 
s e e d , an d  w e ig h t of co tto n  w hich  is  f u r th e r  d e te rm in e d  b y  f ib e r  p o p u la tio n  
on s e e d  s u r fa c e  a n d  w e ig h t o f in d iv id u a l f ib e r s .  W eig h t of in d iv id u a l f ib e r  
d ep en d s  on th e  le n g th  an d  m a tu r i ty .  In the c r o s s  b e tw e e n  R o s e a  (G. 
n e g le c tu m ) x  D h a rw a r  N o. 1 (G . h e r b a c e u m ) K o ttu r  (1923) o b s e rv e d  th a t  
F j  h a d  35% l i n t  an d  in  F 2 , th e  ra n g e  fo r  l in t  p e r c e n t  w as f ro m  23% to  
43%. T he p a r e n ts  h a d  m e a n  l in t  p e r c e n ta g e s  of 36-37%  and  28%, r e ­
s p e c t iv e ly .  In s p ite  of th e  w ide ra n g e  in  th e  F 2  he e x p la in e d  h is  r e s u l t s  
on a  s im p le  M e n d e lia n  r a t io  of 3:1 f o r  l in t  p e r c e n ta g e .  T h a d a n i (1923)  
r e p o r te d  th a t  th e r e  w as c o m p le te  lin k a g e  b e tw e e n  n a k e d  s e e d  an d  s p a r s e  
l in t .  F r o m  th e  fo u r  c r o s s e s  of h ig h  l in t  x  no  l in t ,  T h a d an i (1925)  c o n ­
c lu d e d  th a t  h ig h  l in t  p e r c e n t  w as d o m in a n t a n d  in  F 2  he go t a  3 : 1  r a t io  f o r  
h ig h  l in t  to  lo w  l in t .  S im ila r  s im p le  in h e r ita n c e  w as r e p o r te d  b y  W are  
(1929) in  a  c r o s s  of U pland  co tto n s  w ith  s c a n t  l in t  an d  n o rm a l  l in t .
O 'K e lly  and  H u ll (1930) s tu d ie d  n a tu r e  of in h e r i ta n c e  in  c r o s s e s  of
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v a r ie t ie s  of h i ru tu m  an d  h i r s u tu m  x  b a r  bade n s e .  P a r t i a l  o r  c o m p le te  
d o m in an ce  of h ig h  l in t  p e rc e n ta g e  w as o b s e rv e d  in  th e  in te r s p e c i f ic  
c r o s s  an d  a ls o  in  i n t r a h i r s u tu m  c r o s s e s  w h e re  s e g re g a t io n  w as e v id e n t.
In th e  th r e e  c r o s s e s  o f P im a ,  U p rig h t and  W in esap  ( l a s t  tw o. 
b e lo n g in g  to  G . h ir s u tu m )  x  S e a  I s la n d  (G . b a r b a d e n s e ), W are  (1931) 
o b s e rv e d  th a t  lo w  l in t  p e r c e n t  w as d o m in a n t. He s ta t e d  th a t  l i n t  p e r c e n t  
i s  a  c o m p le x  c h a r a c te r  an d  d e p en d e d  on th e  w e ig h t o f s e e d  an d  th e  a m o u n t 
o f l in t  b o rn e  on th e  s e e d . H y b r id  v ig o r  fo r  s e e d  w e ig h t in  F j  gave an  a p ­
p a r e n t  lo w  l i n t  p e r c e n t .  H u tc h in so n , P a n s e  a n d  G ovende (1938) s tu d ie d  
in h e r i ta n c e  of l in t  p e rc e n ta g e  in  th r e e  c r o s s e s  of th e  v a r ie t ie s  of G. 
a r b o re u m . T h e y  o b s e rv e d  p ro m in e n t  in f lu e n c e  of e n v iro n m e n t on e x ­
p r e s s io n  of l in t  p e r c e n t ,  ty p ic a l  of q u a n ti ta t iv e  c h a r a c t e r s .  T h e y  c o n ­
c lu d e d  th a t  s e le c t io n  fo r  l in t  p e r c e n t  on  an  in d iv id u a l p la n t b a s is  w ould  
th e r e fo r e  be  n o t e f fe c tiv e  in  th e  e a r ly  s e g re g a t in g  g e n e r a t io n s .
P a r t i a l  d o m in a n c e  of h ig h  l in t  p e rc e n ta g e  w as r e p o r te d  b y  K im e 
an d  T i l le y  (T947) in  c r o s s e s  o f U pland  v a r i e t i e s ,  C o k e r  100, D P L  11A 
an d  S to n e v il le . F j  m e a n  fo r  l i n t  p e r c e n t  w as s l ig h t ly  lo w e r  th a n  th a t  of 
h ig h e r  p a r e n t ,  b u t m o re  th a n  th e  a v e ra g e  of th e  tw o p a r e n t s .
Isa a c j(1 9 5 0 )  s tu d ie d  n a tu re  o f in h e r ita n c e  of l i n t  p e r c e n t  in  a  
c r o s s  of S tone v i l le  an d  D e lta  S m o o th  L e a f .  T h e  S tone v ille  p a r e n t  h ad  a 
ra n g e  f ro m  31. 6  to  3 9 .5  w hile  th e  o th e r  p a r e n t  h ad  a  n a r r o w  ra n g e  f ro m  
40 . 6  to  4 4 .5 .  In F 2  f re q u e n c y  o f h ig h  l in t  p e r c e n t  p la n ts  w as h ig h  (39 ou t 
of 212 F 2  p la n ts ) .  T h e  F 2  m e a n  fo r  l i n t  p e r c e n t  w as 3 0 .9 .  I s a a c  c o n c lu d e d
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th a t  th e  S to n e v ille  p la n t  w h ich  w as u s e d  in  th e  c r o s s  m a y  p o s s ib ly  have 
a  h ig h e r  l in t  p e rc e n ta g e  (38% ). T he ra n g e  of th is  p a r e n t  w as w id e r  
th a n  u s u a l  a n d  c o n s e q u e n tly  th e  F £  m e a n  w as h ig h e r .  P a r e n ta l  d i f ­
f e r e n c e  w as g o v e rn e d  b y  no  m o re  th a n  3 o r  4 p a i r s  of g e n e s  a s  39 out 
o f 2 1 2  p la n ts  h a d  h ig h  l in t  p e r c e n ta g e .
In th e  c r o s s  W ilds x  H a lf  a n d  H a lf  M aso n  (1951) o b s e rv e d  
p a r t i a l  d o m in a n c e  of lo w  l in t  p e r c e n t  a lth o u g h  th e  F 2  m e a n  w as n o t 
s ig n if ic a n t ly  lo w e r  th a n  th e  a v e ra g e  of th e  tw o p a r e n t s .  T he sk e w n e ss  
in  F 2  on  th e  s id e  o f lo w  l in t  p e r c e n t  an d  th e  m e a n  d if fe re n c e  of 0 . 30 fo r  
F 2  aJid p a r e n ta l  a v e r a g e s ,  w h ich  w as c lo s e  to  th e  L .S .D .  o f 0. 38, i n ­
d ic a te d  th is  p a r t i a l  d o m in a n c e . The c o n f lic tin g  r e s u l t s  a s  r e g a r d s  to  
th e  n a tu r e  of d o m in an ce  in  l in t  p e r c e n t  a s  r e p o r te d  b y  d i f f e r e n t  w o rk e rs  
a r e  m a in ly  due to  th e  co m p o n en ts  o f l in t  p e r c e n t ,  s e e d  s iz e  an d  l in t  
d e n s ity .  H y b r id  v ig o r  fo r  s e e d  s iz e  w ill te n d  to  lo w e r  th e  l in t  p e r c e n t  
in  F p  th is  w ould  be  m o re  so  i f  th e  p a r e n ts  h av e  a  f a i r l y  s im i l a r  l in t  
d e n s i ty  in d e x . B a s e d  on th e  r e c o v e r y  of p la n ts  s im i la r  to  H a lf  an d  H a lf  
p a r e n t  fo r  l in t  p e r c e n ta g e ,  M aso n  (1951) e s t im a te d  th a t  th e  p a r e n ta l  d if ­
f e r e n c e  f o r  l in t  p e rc e n ta g e  w as c o n tro lle d  b y  3 p a i r s  o f g e n e s .  T he s e e d  
in d e x  an d  the  l in t  d e n s i ty  in d e x  in  th is  c r o s s  w e re  g o v e rn e d  b y  2  and  1 
p a i r s  o f g e n e s  p lu s  m o d i f ie r s ,  r e s p e c t iv e ly .  T h u s , l in t  p e r c e n t  w as 
g o v e rn e d  b y  3 p a i r s  o f g e n e s ,  w h ich  a p p e a re d  to  be in  a g re e m e n t  w ith  th e  
to t a l  o f g e n e s  o f i t s  c o m p o n e n ts . A  h e r i t a b i l i ty  v a lu e  of 60% fo r  l in t  p e r ­
c e n t  w as r e p o r t e d  b y  M aso n  (1951) fo r  th is  c r o s s ,  in d ic a tin g  th a t
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s e le c t io n  fo r  l in t  p e r c e n t  in  F £  on an  in d iv id u a l p la n t b a s is  w ou ld  b e  e f ­
fe c t iv e .  T he h e r i ta b i l i ty  v a lu e s  fo r  l in t  d e n s ity  in d ex  and  s e e d  in d e x  w ere  
6 6 % a n d  63%, r e s p e c t iv e ly .  B re a u x  (1954) s tu d ie d  F 3  g e n e ra t io n  of th e  
s a m e  c r o s s .  H e d id  n o t r e c o v e r  a n y  F 3  l in e s  th a t  h a d  h ig h e r  o r  lo w e r  
l in t  p e r c e n t  m e a n s  th a n  e i th e r  p a r e n t s .  B a s e d  on th e  r e g r e s s io n  of F 3  
l in e  m e a n s  on th e i r  r e s p e c t iv e  F ^  p la n ts  he d e te r m in e d  the h e r i t a b i l i ty  
v a lu e  of 50 . 6 % fo r  l in t  p e r c e n t  and  a  c o r r e la t io n  v a lu e  of 0. 6 8 8  b e tw e e n  
F g  p la n ts  an d  F ^  lin e  m e a n s . T h is  in d ic a te d  th a t  s e le c t io n  on an  in d iv i ­
d u a l p la n t  b a s is  in  e a r ly  s e g re g a tin g  g e n e ra t io n s  w o u ld  be e f fe c t iv e .  The 
h e r i ta b i l i ty  v a lu e  fo r  l in t  in d e x  w as 39. 3%. S e le c tio n  fo r  l i n t  p e r c e n t  
w ould  be m o re  e f fe c tiv e  th a n  fo r  l in t  in d e x .
D e s h o te ls  (1952) o b s e rv e d  p a r t i a l  d o m in a n c e  of lo w  l in t  p e r c e n t ­
a g e . A h e r i ta b i l i ty  va lue  of 63% fo r  l in t  p e r c e n t  w as found . H is  s tu d ie s  
in v o lv e d  th e  c r o s s  T u x tu la  x  H a lf  a n d  H a lf . Young (1953) d e te r m in e d  
h e r i ta b i l i ty  fo r  l in t  p e r c e n t  to  be 71%, f ro m  F g  d a ta  an d  f ro m  F 3  d a ta  i t  
w as fo u n d  to  be 43%, f ro m  th e  c r o s s  D e lta  S m o o th  L e a f  x  H u r le y  L o n g  
B o ll .
T he r e c e n t  w o rk  on l in t  p e rc e n ta g e  c l e a r ly  in d ic a te s  the  i m ­
p o r ta n c e  of l in t  p e rc e n ta g e  in  a  b re e d in g  p r o g r a m .  I t  s e e m s  n e c e s s a r y  
to  u se  l in t  p e rc e n ta g e  in  b re e d in g  p r o g ra m s  f o r  s e le c t io n  in  e a r ly  s e g r e ­
g a tin g  g e n e r a t io n s ,  due to  th e  e a s e  o f d e te rm in a tio n  a n d  to  i t s  f a i r l y  h igh  
h e r i ta b i l i ty .
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C o r r e la t io n  of C h a r a c te r s
T he a s s o c ia t io n  of c h a r a c t e r s ,  s e e d  in d e x , l i n t  in d e x , l in t  
d e n s i ty  in d e x  an d  l in t  p e r c e n t ,  i s  r e v ie w e d  to g e th e r  in  o r d e r  to  av o id  
r e p e t i t io n .  S e v e ra l  p a p e r s  have b e e n  p u b lish e d  in  th is  r e s p e c t .  T h e se  
s tu d ie s  w e re  co n fin ed  to  in te r  a n d  in t r a s p e c i f ic  c r o s s e s  o f c u lt iv a te d  
c o tto n s .
A lth o u g h  th e r e  w as v a r ia t io n  in  th e  m ag n itu d e  o f th e  r  v a lu e s ,  
c o tto n  b r e e d e r s  a r e  in  a g r e e m e n t  th a t  a  s ig n if ic a n t  p o s it iv e  c o r r e la t io n  
e x is te d  in  th e  c h a r a c te r s  s e e d  in d e x  an d  l in t  in d e x . P a t e l  (1922 , 1926, 
1927) w o rk in g  w ith  G u ja r a t  c o tto n s  (G . h e r b a c e u m ) r e p o r te d  c o r r e la t io n  
c o e f f ic ie n ts  w h ich  r a n g e d  f ro m  + 0 .4 5  to  a s  h ig h  a s  +0. 89 5 . O th e r  
w o r k e r s ,  D u n lav y  (1 9 2 3 ), G o n z a le s  (1950), I s a a c  (1950), P a l ia t s e a s
(1 9 5 1 ), M a so n  (1951), D e s h o te ls  (1952), T h u rm a n  (1953), B re a u x  (1954), 
r e p o r te d  th e  c o r r e la t io n  of s e e d  in d e x  w ith  l in t  in d ex  to  be  0. 704, 0. 539, 
0 .5 8 5 ,  0 . 306 , • 0 .4 0 2 , 0 .8 1 0 ,  0 .3 2  to  0 .4 9 ,  0 .7 1 0 , r e s p e c t iv e ly .
S u r fa c e  a r e a  o f s e e d  a n d  w e ig h t of s e e d  o r  s e e d  in d e x  h o ld  a  v e ry  
h ig h ly  s ig n if ic a n t  p o s it iv e  a s s o c ia t io n .  T h u rm a n  (1953) f ro m  h is  s tu d ie s  
in v o lv in g  f iv e  c r o s s e s  o b s e rv e d  th e  r  v a lu e s  f r o m  0 . 8 6  to  a s  h ig h  a s  0 . 9 4 . 
T h e  c o r r e la t io n  of s u r f a c e  a r e a  w ith  l i n t  in d e x  w as o b s e rv e d  to  b e  0. 65 
a n d  0 ,3 8  b y  D e sh o te ls  (1952) f r o m  th e  tw o  c r o s s e s  he s tu d ie d . O th e r s ,  
Y oung (1953) an d  T h u rm a n  (1953), found  th e  r  v a lu e s  fo r  s u r f a c e  a r e a  and  
l i n t  in d e x  to  be 0. 370 a n d  0 .3 5  to  0 .4 7 ,  r e s p e c t iv e ly .
N o a s s o c ia t io n  w as  fo u n d  b e tw e e n  s e e d  in d ex  a n d  l in t  d e n s ity  in d ex
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b y  M aso n  (1951) a n d  D e sh o te ls  (1952).
S eed  in d e x  h a s  b e e n  found  to  b e  n e g a tiv e ly  a s s o c ia te d  w ith  l in t  
p e r c e n t .  H o d so n  (1920), D un lavy  (1923), G o n z a le s  (1950), I s a a c  (1950), 
P a l i a t s e a s  (1951), M aso n  (1951), D e sh o te ls  (1952), T h u rm a n  (1953) and
S '
B re a u x  (1954) c a lc u la te d  th e  c o r r e la t io n  of s e e d  in d e x  w ith  l in t  p e r c e n t .  
T h e ir  r e s p e c t iv e  r  v a lu e s  w e re ,  - 0 .4 0 ,  - 0 .5 2 9 ,  - 0 .5 3 3 ,  - 0 .4 0 4 ,  - 0 .5 1 1 ,  
-0 .  326 , -0 .  31 to  - 0 .6 4 ,  - 0 .3 0  to  - 0 .3 4 ,  a n d - 0 .2 7 9 .  S u rfa c e  a r e a  of 
s e e d  an d  l in t  p e r c e n t  a r e  s im i la r ly  in  n e g a tiv e  a s s o c ia t io n .  D e sh o te ls
(1952), Young (1953), an d  T h u rm a n  (1953/) have c o n f irm e d  th is  s ta te m e n t .
I s a a c  (1950) a n d  G o n z a le s  (1950) s tu d ie d  th e  p a r t i a l  c o r r e la t io n  
of s e e d  in d e x  and  l in t  p e r c e n t  ho ld ing  l in t  in d e x  as c o n s ta n t.  The n e g a ­
tiv e  a s s o c ia t io n  w as m a g n if ie d  w hen th e  in flu e n c e  of l in t  in d e x  w as r e ­
m o v e d . B u t w hen in flu e n c e  of l in t  p e r c e n t  w as re m o v e d  I s a a c  d id  n o t g e t  
an y  in c r e a s e  in  a s s o c ia t io n  b e tw e e n  s e e d  in d e x  and  l i n t  in d e x . H o w e v e r, 
G o n z a le s  found  th e  p a r t i a l  c o r r e la t io n  to  be 0. 680 in  s e e d  an d  l in t  i n ­
d ic e s ,  w hen in flu e n c e  of l in t  p e r c e n t  w as re m o v e d . The s im p le  c o r r e l a ­
tio n  w as 0. 539 . G o n z a le s  d id  n o t f e e l  th a t  th is  v a r ia t io n  w as a p p re c ia b le .
T he a s s o c ia t io n  of l in t  in d e x  an d  l in t  p e r c e n t  w as s tu d ie d  b y
D u n lav y  (1923), K e a rn e y  (1 9 2 6 ),' S tro m a n  (1 9 3 2 , 1949) in  v a r i e t ie s  of 
U p land  an d  E g y p tia n  c o tto n s  an d  th e y  found  th e  c o r r e la t io n  c o e f f ic ie n ts  
to  b e ,  0 .2 0 3 , 0 .5 4 ,  0 .6 1  to  0 .9 0  an d  0 .4 2  to  0 .7 6 , r e s p e c t iv e ly .  I s a a c  
(1950) an d  G o n z a le s  (1950) found  in  i n t r a h ir s u tu m  c r o s s e s  th a t  s e e d  in d e x  
w as th e  m a jo r  in f lu e n c in g  f a c to r  in  the  a s s o c ia t io n  o f l in t  in d e x  an d  l in t
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p e rc e n ta g e .  T h e ir  s im p le  c o r r e la t io n s  w e re  0 . 159 and  0 . 068 an d  p a r t i a l  
c o r r e la t io n  w e re  0 .5 3 3  and  0 .5 0 0 , r e s p e c t iv e ly .  M ason  (1951) an d  
Young (1953), h o w e v e r , found  th e  s im p le  c o r r e la t io n  b e tw e e n  l in t  in d e x  
an d  l in t  p e r c e n t  to  be  0 .3 7 8  a n d  0 .5 9 ,  r e s p e c t iv e ly .
T he a s s o c ia t io n  b e tw e e n  l in t  in d e x  an d  l in t  d e n s ity  in d e x  is  v e r y  
h ig h . H o d so n  (1920) r e p o r te d  a  r  v a lu e  of 0. 84 f o r  l in t  f re q u e n c y  an d  
l in t  in d e x . P a r t i a l  c o r r e la t io n  of n u m b e r  of f ib e r  p e r  s e e d  a n d  l in t  p e r ­
c e n t w as 0 .9 7 6  w h e re a s  a  s im p le  c o r r e la t io n  w as 0. 793 a s  r e p o r te d  b y  
L e a k e  (1 9 1 4 -1 5 ). M o o re  (1941) r e p o r te d  a  n e g a tiv e  a s s o c ia t io n  b e tw e e n  
s t r e n g th  an d  d e n s ity  o f f ib e r  an d  f ib e r  d e n s ity  a n d  w e ig h t p e r  in c h  of 
f ib e r .  T he n e g a tiv e  a s s o c ia t io n  of f ib e r  d e n s ity  w ith  le n g th  an d  w ith  
d ia m e te r  of f ib e r  w as c o m p a ra t iv e ly  lo w . I n c r e a s e  in  d e n s ity  of f ib e r  
gav e  an  in c r e a s e  in  n u m b e r  of th in -w a lle d  f ib e r .  M aso n  (1951) h o w e v e r , 
found  a  s ig n if ic a n t  p o s it iv e  c o r r e la t io n  b e tw e e n  w a ll th ic k n e s s  an d  f ib e r  
d e n s ity .  M aso n  (1 9 5 1 ), P a l i a t s e a s  (1 9 5 1 ), D e s h o te ls  (1952), Young
(1953), T h u rm a n  (1953) and  B r e a u x  (1953) found  th e  c o r r e la t io n  c o e f ­
f ic ie n ts  f o r  l in t  in d e x  and  l in t  d e n s ity  in d e x  to  b e  0 t 504 , 0 .4 6 ,  0. 26 to  
0 .7 7 ,  0 .8 3 ,  0 .4 3  to  0 .6 8 , and  0 .7 1 ,  r e s p e c t iv e ly .
A -s t i l l  h ig h e r  p o s itiv e  a s s o c ia t io n  h a s  b e e n  found  b e tw e e n  l in t  
d e n s ity  an d  l in t  p e r c e n t  by  s e v e r a l  w o rk e rs  in  d i f f e r e n t  m a t e r i a l s .
H o dson  (1920b) l in t  f re q u e n c y  a n d  l in t  p e r c e n t  r  = 0 .9 1 4
P a l i a t s e a s  (1951) l in t  d e n s ity  in d e x  and  l in t  p e r c e n t  r  = 0. 777
M aso n  (1 9 5 h) l in t  d e n s ity  in d ex  an d  l in t  p e r c e n t  
D e s h o te ls  (1952) l in t  d e n s ity  in d e x  an d  l in t  p e r c e n t  
D e s h o te ls  (1952) l in t  d e n s ity  in d e x  an d  l in t  p e r c e n t  
Young (1953) l in t  d e n s ity  in d e x  an d  l in t  p e r c e n t  
T h u rm a n  (1953) l in t  d e n s ity  in d e x  a n d  l in t  p e r c e n t
B r e a u x  (1954) l in t  d e n s ity  in d e x  an d  l in t  p e r c e n t
M A TER IA LS AND M ETHODS
The m a te r ia l s  u s e d  in  th is  s tu d y  c o n s is te d  of th e  p a r e n t s ,  F i  
a n d  F 2  g e n e ra t io n s  o f c r o s s e s  b e tw e e n  U pland  an d  S e a  I s la n d  c o tto n .
T h e  m o s t  co m m o n ly  g ro w n  v a r ie ty  in  L o u is ia n a , D P L  15 (G o ssy p iu m  
h i r s u tu m ) w as u s e d  a s  a  p a r e n t  in  a l l  c r o s s e s .  T h re e  v a r i e t ie s  of S e a  
I s la n d , (G . b a rb a d e n s e )  c a l le d  S e a  I s la n d ,  S e a  I s la n d  12B2 an d  F i j i  S e a  
I s la n d , w e re  u s e d  a s  th e  o th e r  p a r e n t  in  th e  c r o s s e s .  T he ty p e  an d  s iz e  
o f p o p u la tio n s  s tu d ie d  in  th e  th r e e  c r o s s e s  i s  show n in  T a b le  1.
T a b le  1. T ype and  s iz e  of p o p u la tio n s  s tu d ie d .
G e n e ra t io n s  an d  No . o f P la n ts
C ro s s P i * > 2 F l f 2
D P L  15(1-8) x  S ea  I s la n d  (2 -2 ) 2 0 25 2 0 372
D P L  15(1-15  x  S ea  I s la n d  12332(3-2) 2 0 23 19 2 9 8
D P L  15(1-4) x  F i j i  S e a  I s la n d  (4 -2 ) 13 13 18 312
The n u m b e rs  in  p a r e n th e s is  a f te r  th e  v a r ie ty  n am e  in  T ab le  1 
r e f e r  to  s t r a in  n u m b e r  in  th e  c r o s s in g  p lo t a n d  p la n t n u m b e r  of th a t  s t r a in .  
F o r  e x a m p le , 1-8 in d ic a te s  th a t  p la n t  n u m b e r  8  o f th e  c r o s s in g  p lo t 
s t r a i n  1 (D P L  15) w as u s e d  in  th e  c r o s s .
T he o r ig in a l  c r o s s e s  w e re  m ad e  b y  M r. J .  E . Jo n e s  in  1954. 
S ta n d a rd  p ro c e d u re s  w e re  fo llo w e d  in  e m a s c u la t io n ,  p o ll in a tio n , a n d  o th e r
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o p e ra t io n s .  T he h y b r id  s e e d s  w ere  h a r v e s te d  in  th e  f a l l  o f 1954. A 
p a r t  o f the  h y b r id  s e e d  w as  sa v e d  from , e a c h  c r o s s  a n d  th e  r e m a in d e r  
w as s e n t  to  M ex ic o  and  w as  g ro w n  th e r e  d u rin g  th e  w in te r  o f 1954. A ll 
of th e  F 2  p la n ts  in  the ( 1 - 8 ) x  ( 2 - 2 ) c r o s s  w e re  d e r iv e d  f ro m  s e v e n  F j  
p la n ts .  In th e  c r o s s  (1 -1 5 )  x  (3 -2 ) , t e n  F j  p la n ts  gav e  th e  to ta l  F 2  p o p u ­
la t io n ,  and  s e v e n  F j  p la n ts  c o n tr ib u te d  th e  e n t i r e  F 2  p o p u la tio n  of th e  
(1 -4 )  x  (4 -2 ) c r o s s .  B y  th is  a r r a n g e m e n t  of g ro w in g  th e  F j  p o p u la tio n  
in  M ex ic o , a  p e r io d  of one  y e a r  w as s a v e d . T he F 2  s e e d  w as a v a ila b le  
fo r  p la n tin g  in  th e  s p r in g  of 1955.
F j ,  F 2  a n d  th e  s e lfe d  s e e d  o f the  o r ig in a l  p a r e n ts  w e re  p la n te d  
a t  B a to n  R o u g e , on th e  P e r k in s  R oad  F a r m  in  M ay, 1955. S ix  h u n d re d  
lb s .  o f  8 *>8 - 8  f e r t i l i z e r  w e re  a p p lie d  b e f o re  p la n tin g . A bout 3 to  4  s e e d s  
w e re  p la n te d  p e r  h il l .  T h e  h i l ls  w e re  2 0 "  a p a r t  w h ile  the  ro w s  w e re  4 2 "  
a p a r t .  A fte r  th e  s ta n d  w as  e s ta b l is h e d  th e  p la n ts  w e re  th in n e d , k e e p in g  
one p la n t  p e r  h i l l .  D u rin g  the  p e r io d  o f g ro w th  s e v e r a l  a p p lic a tio n s  of 
in s e c t ic id e s  w e re  m ade to  c o n tro l  b o ll  w e e v il .
B e fo re  h a r v e s t in g ,  e a c h  p la n t w as ta g g e d  fo r  i t s  id e n t i ty .  S eed  
c o tto n  w as h a r v e s te d  in  a  p e r io d  of a b o u t 6  w e e k s , s ta r t in g  th e  l a t t e r  p a r t  
o f O c to b e r . S ee d  co tto n  f ro m  e a c h  p la n t  w as k ep t in  a  s e p a r a te  K ra f t  
p a p e r  b ag  w ith  th e  p r o p e r  id e n tif ic a t io n  n u m b e r .
The s e e d  co tto n  w as g in n ed  on  a  l a b o r a to r y  g in  fo r  e a c h  p la n t 
s e p a r a te ly .  W eig h t of l i n t  and  s e e d  w as d e te rm in e d  to  the  n e a r e s t  0. 1 
g r a m .  A ll a n a ly s e s  w as co n d u c te d  in  th e  e x p e r im e n ta l  l a b o r a to r i e s  of
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th e  D e p a r tm e n t  o f A g ro n o m y , o f th e  L o u is ia n a  S ta te  U n iv e rs i ty .
T he g e n e tic  s tu d ie s  in v o lv e d : e s t im a t io n  of n u m b e r  o f p a i r  of 
g e n e s ,  h e r i ta b i l i ty  a n d  e f fe c t iv e n e s s  o f s e le c t io n ,  n a tu re  of d o m in a n c e , 
g en e  in te r a c t io n ,  an d  a s s o c ia t io n  of c h a r a c t e r s .  T he c h a r a c te r s  s e e d  
in d e x , l in t  in d e x , l in t  d e n s ity  in d e x  an d  l in t  p e r c e n t  w e re  s tu d ie d . T he 
p r o c e d u r e s  fo llo w ed  an d  th e  m e th o d s  u s e d  fo r  e a c h  of th e s e  c h a r a c te r s  
fo llow :
S eed  in d ex : the  w e ig h t o f 100 s e e d s  in  g r a m s .  A  r e p r e s e n t a ­
tiv e  s a m p le  of 1 0 0  s e e d s  w as ta k e n  fo r  e a c h  o f th e  in d iv id u a l p la n t and  
w as w e ig h ed  to  th e  n e a r e s t  0. 1 g r a m  on a  T o rs io n  b a la n c e . W hen 100 
s e e d s  w e re  n o t a v a ila b le  a l l  th e  a v a ila b le  s e e d s  w e re  u s e d  andseed  in d e x  
w as c a lc u la te d .  In  s u c h  c a s e s  o n ly  p la n ts  w ith  a  m in im u m  o f 50 s e e d s  
w e re  in c lu d e d .
L in t  in d ex : th e  w eig h t o f l in t  in  g r a m s  p ro d u c e d  on 100 s e e d s .  • 
L in t  in d e x  w as d e te rm in e d  f ro m  th e  fo llo w in g  fo rm u la :
L in t  in d e x  = W eigh t o f l in t  in  the  s a m p le  „ , . ,.■ — --------—  --------- x  S ee d  in d exW eigh t o f s e e d  m  th e  s a m p le
F o r  e a c h  c r o s s  l in t  in d e x  w as d e te rm in e d  fo r  in d iv id u a l p la n ts  of th e
p a r e n t s ,  F  an d  F  p o p u la tio n s .
1 2
L in t  d e n s ity  in d ex : th e  w e ig h t of l i n t  in  g ra m s  p ro d u c e d  on 100 
s q u a re  c e n t im e te r s  o f s e e d  s u r f a c e .  I t  w as d e te rm in e d  f ro m  the  fo llo w ­
in g  fo rm u la :
L in t  d e n s ity  in d e x  = __________ L in t  in d e x  x  100________________
Sq. c m s .  of s e e d  s u r fa c e  p e r  100 s e e d s
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S u rfa c e  a r e a  of 100 s e e d s  w as d e te rm in e d  a c c o rd in g  to  the  m e th o d  p r o ­
p o se d  b y  H odson  (1 9 2 0 a ). Two h u n d re d  m i l l i l i t e r s  o f 95% a lc o h o l w e re  
p la c e d  in  a  250 m l. m e a s u r in g  c y l in d e r .  T h e  h u n d re d  s e e d s ,  u s e d  fo r  
d e te rm in a tio n  of s e e d  in d e x , w e re  th e n  put in to  th e  m e a s u r in g  c y l in d e r .
A ll a i r  b u b b le s  w e re  re m o v e d  b y  s t i r r i n g  w e ll  and th e  re a d in g  on th e  
c y lin d e r  w as r e c o rd e d .  The vo lum e o f the 100 s e e d s  w as th e n  found  ou t 
by s u b tr a c t in g  the  f i r s t  re a d in g  f ro m  th e  s e c o n d  o n e . H av ing  th e  vo lum e 
of 1 0 0  s e e d s ,  s u r fa c e  a r e a  w as d e te rm in e d  a c c o rd in g  to  the  ta b le  p r e p a r e d  
b y  H o d so n  (1 9 2 0 a). V a lu e s  b e y o n d  th e  lo w e s t  and  h ig h e s t  l i m i t s ,  and  a ls o  
the  in te rm e d ia te  v a lu e s  in  b e tw e e n  tw o  re a d in g s  of th i s  ta b le ,  w e re  d e t e r ­
m in ed  f ro m  a  g ra p h  in  w h ich  th e  c u rv e  w as e s ta b l i s h e d  a c c o rd in g  to  th e  
ta b le  of v a lu e s  fo r  vo lum e and  s u r fa c e  a r e a  a s  g iv en  b y  H o d so n  (1 9 2 0 a). 
H aving d e te rm in e d  th e  s u r fa c e  a r e a  o f 100 s e e d s ,  l in t  d e n s ity  in d e x  w as 
c a lc u la te d  fo r  e a c h  p la n t  in  the  s tu d y .
L in t p e r c e n ta g e :  the  w e ig h t o f l in t  f r o m  100 g ra m s  of s e e d  
c o tto n . In o th e r  w o rd s  i t  is  th e  p ro p o r t io n  o f l in t  to  s e e d  in  s e e d  co tto n  
e x p r e s s e d  a s  p e r c e n ta g e .  L in t  p e r c e n t  w as d e r iv e d  f ro m  th e  fo rm u la :
W eigh t o f l in t  in  a  s a m p le  x  100 
W eight o f s e e d  c o tto n  in  th e  sa m p le
N a tu re  o f d o m in a n ce : In  o r d e r  to  d e te rm in e  the  n a tu re  o f d o m i­
nance th e  fo llow ing  s t a t i s t i c a l  q u a n ti ty  w as c a lc u la te d  fo r  p a r e n t ,  F j  and  
F £  g e n e ra t io n s .
M e a n :-  i s  th e  a r i th m e t ic  a v e r a g e .
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T he e x p e c te d  a r i th m e t ic  m e a n  of th e  F |  = x P j  + x P 2  w h e re  x P j  an d
2
x P g  a r e  m e a n s  of th e  tw o p a r e n t s .  The e x p e c te d  m e a n  of the  F 2  =
x P x + x P ^  + 2x F j ,  w h e re  x P j ,  x F j  and  x P ^  a r e  th e  m e a n s  of p a r e n t  1,
4
F j  an d  p a r e n t  2 , r e s p e c t iv e ly .
T he a c tu a l  m e a n s  of F j  a n d  F 2  g e n e ra t io n s  w e re  c o m p a re d  w ith  
th e  e x p e c te d  m e a n s . D ep en d in g  on th e  in c l in a t io n  of th e  a c tu a l  m e a n s  
to w a rd  e i th e r  p a r e n t s ,  n a tu r e  of d o m in a n c e  w as d e te rm in e d .  I f  the e x ­
p e c te d  an d  o b s e rv e d  m e a n s  w e re  e q u a l,  w ith in  th e  sco p e  of s ig n if ic a n c e , 
th e r e  w as a b s e n c e  of d o m in a n c e .
Tw o o th e r  s t a t i s t i c a l  v a lu e s  w e re  c a lc u la te d  an d  u s e d  in  the  
g e n e tic  a n a ly s e s .  T h ey  a r e :
a) S ta n d a rd  d e v ia tio n : th e  a v e ra g e  d e g re e  o f ch an ce  v a r ia t io n
e x p r e s s e d  in  t e r m s  of d e v ia tio n  f ro m  th e  m e a n . It w as c a lc u la te d  b y  th e
fo rm u la  s = /  S u m  of S q u a re s
\ J  D e g re e s  of F r e e d o tn
S ta n d a rd  d e v ia tio n  fo r  p a r e n t s ,  F j  an d  F 2  w e re  c a lc u la te d  and
w e re  c o m p a re d  in  th e  s im i la r  m a n n e r  a s  th e  m e a n s  to  d e te rm in e  the
n a tu re  o f h o m o z y g o s ity  o f p a r e n t s .
b) C o e ff ic ie n t o f  v a r ia t io n :  a  q u a n tity  w h e re in  the  n a tu r e  of
v a r ia t io n  i s - e x p r e s s e d  a s  p e rc e n ta g e  in  o r d e r  to  b r in g  th e  d if f e re n t
q u a n t i t ie s  on  a  c o m p a ra b le  b a s e s .  It w as c a lc u la te d  b y  th e  fo rm u la :
C . V. = s x  100 
x
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W h ere  C . V. = c o e f f ic ie n t of v a r ia t io n ,  x  = m e a n  a n d  s = s ta n d a rd  d e v ia ­
t io n . C o e ff ic ie n t of v a r ia t io n  fo r  th e  p a r e n ts  F j  a n d  F 2  g e n e ra t io n s  w e re  
c a lc u la te d  and  u s e d  in  d e te rm in in g  th e  am o u n t of g e n e tic  an d  e n v iro n m e n ta l
v a r ia t io n  in  p a r e n ts ,  F j  and  F 2  p o p u la tio n s .
1
N a tu re  of gene a c tio n : - Tw o ty p e s  of gen e  a c tio n s  w e re  s tu d ie d .
T he c o n c e p t o f a r i th m a t ic  gene a c t io n  h o ld s  th a t  e a c h  gene adds i t s  c o n ­
t r ib u t io n  to , o r  s u b tr a c ts  i t s  c o n tr ib u tio n  f ro m , th e  e f fe c t  of th e  r e m a in d e r  
o f th e  g en o ty p e . In g e o m e tr ic  gene a c tio n  th e  e f fe c t  of e a c h  gene is  to  
m u lt ip ly  o r  d iv id e  the  e f fe c t  o f the r e m a in d e r  of the g en o ty p e  b y  a  c e r ta in  
a m o u n t.
The e x p e c te d  a r i th m e t ic  m e a n s  fo r  F j  an d  F 2  w e re  c a lc u la te d  b y  
th e  fo rm u la e  d is c u s s e d  b e fo re .  If th e  a c tu a l  m e a n  w as e q u a l to  th e  e x ­
p e c te d  m e a n s  of F j  a n d  F 2 1  w ith in  th e  sco p e  of c h a n c e , th e  gene a c tio n  
w as c o n s id e re d  to  be a r i th m e t ic .
F o r  g e o m e tr ic  gene a c tio n  the  e x p e c te d  g e o m e tr ic  m e a n  of
tj I- ________________________
F j  =^1 x P j  x  X P 2  and  e x p e c te d  g e o m e tr ic  m e a n  of F 2  =J x P j  + x  x F j ,
w h e re  x P j  = m e a n  of p a r e n t  1, XP2  = m e a n  of p a r e n t  2 , an d  x F j  = m e a n  of 
F j .  W hen th e  o b s e rv e d  F j  an d  F 2  m e a n s  w e re  n o t s ig n if ic a n tly  d if f e re n t  
f ro m  the  e x p e c te d  o n es  th e  g en e  a c tio n  w as a s s u m e d  to  be  g e o m e tr ic .
E s t im a t io n  of n u m b e r  of p a i r s  of g e n e s  in v o lv ed : ~ Two m e th o d s  
w e re  u s e d  to  d e te rm in e  th e  n u m b e r  of p a r i s  o f g e n e s  in v o lv e d .
1) A p p lic a tio n  of M e n d e l 's  p r in c ip le s .  T he f re q u e n c y  o f  p a r e n t  
g en o ty p e  r e c o v e r y  in  th e  F 2  p o p u la tio n  p ro v id e s  a  s ta t i s t i c a l  m e a s u re  o f
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th e  n u m b e r  of p a i r s  of g e n e s  in v o lv ed . One F 2  p la n t  ou t of £  F 2  p la n ts  
(w h e re  n  = n u m b e r  of p a i r s  o f g e n e s )  g iv e s  a  s t a t i s t i c a l  m e a s u r e .  
A c c o rd in g  to  th is  f o rm u la  4  p a i r s  o f g e n e s  a r e  in v o lv e d  w hen  one p a r e n t  
ty p e  p la n t o u t of 4^  o r  256 F 2  p la n ts  i s  r e c o v e re d .  If d o m in a n ce  is  in ­
v o lv ed , th e  r e c o v e r y  of the  r e c e s s iv e  p a r e n t  w as c o n s id e re d  a p p ro p r ia te  
an d  r e l i a b le ,  due to  th e  f a c t  th a t  so m e  h e te ro z y g o u s  p la n ts  m ig h t be 
p h e n o ty p ic a lly  lik e  th e  d o m in an t p a r e n t ,  th o u g h  g e n o ty p ic a lly  th e y  m ig h t 
n o t be p a r e n t  r e c o v e r i e s .  If th e  F 2  r a t io  w as in te rm e d ia te  b e tw e e n  any  
tw o r a t io s ,  e . g . ,  1 in  40 , i t  w as co n c lu d e  d th a t  th e  c h a r a c te r  w as 
g o v e rn e d  b y  2  p a i r s  of m a jo r  g e n e s  p lu s  th e  m o d ify in g  g e n e s  w h ich  
a l t e r e d  th e  s ta n d a rd  r a t io .
2) T he C a s t le -W r ig h t  fo rm u la  g iv e s  a n  e s t im a te  of th e  m in im u m  
n u m b e r  of pair.s  o f g e n e s  b y  w h ich  th e  p a r e n ts  d if fe r :
t j 2
N =    -P________
8 ( s 2 F 2  -  s 2 F 2 )
W here  D = m e a n  d if fe re n c e  of th e  p a r e n ts  fo r  th e  c h a r a c t e r ,  s 2 F 2  = m e a n  
s q u a re  o f the  F 2  p o p u la tio n , an d  s 2 F j  = m e a n  s q u a re  o f th e  F j ,  a n d  N = 
m in im u m  n u m b e r  of g e n e s .
T h is  fo rm u la  is  b a s e d  on fo u r  a s s u m p tio n s ,  (1) a b s e n c e  of d o m i­
n a n c e , ( 2 ) a l l  g e n e s  a r e  e q u a l in  t h e i r  c o n tr ib u tio n , ( 3 ) th e  e f fe c t  o f a l l  
g e n e s  i s  c u m u la tiv e  an d  (4) th e  p a r e n ts  r e p r e s e n t  e x t r e m e s  fo r  th e  
c h a r a c t e r .  A c c u ra c y  of th e  e s t im a t io n  of th e  m in im u m  n u m b e r  o f g e n e s  
d ep en d s  on th e s e  c o n d itio n s . H av in g  fu lf i l le d  a l l  th e s e  a s s u m p tio n s  the
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e s t im a t io n  w ou ld  be  m o re  c lo se  to  th e  a c tu a l  n u m b e r  o f  g e n e s  g o v e rn in g  
th e  c h a r a c t e r .
H e r i ta b i l i ty :  th e  r a t io  of g e n e tic  v a r ia t io n  to  to ta l  v a r ia t io n  e x -
2
p r e s s e d  a s  p e r c e n ta g e .  H e r i ta b i l i ty  ( F 2 ) = SG x  100 w h e re  s£  =
s j. + s £
2  G E
g e n e tic  v a r ia t io n  an d  = e n v iro n m e n ta l  v a r ia t io n .  W h a tev e r  v a r ia t io n
is  o b s e rv e d  in  p a r e n ts  w as c o n s id e re d  a s  e n v iro n m e n ta l  v a r ia t io n .  I t  w as 
o b ta in e d  b y  ta k in g  th e  a v e ra g e  of th e  p a r e n ta l  m e a n  s q u a r e s .  T he p a r e n ts  
w e re  a s s u m e d  to  be h o m o zy g o u s . Due to  n ew  g e n e tic  co m b in a tio n s  in  F 2  
b o th  g e n e tic  an d  e n v iro n m e n ta l  v a r ia t io n s  w ould  o c c u r .  The e n v iro n m e n ta l  
v a r ia t io n  in  F £  sh o u ld  b e  e q u a l to  th e  e n v iro n m e n ta l  v a r ia t io n  of the 
p a r e n ts ,  i f  e n v iro n m e n ta l  in f lu e n c e s  on F 2  p la n ts  a r e  o f th e  s a m e  m a g n i­
tude  a s  p a r e n t s .  F ^  m e a n  s q u a re  u n d e r  th e s e  c o n d itio n s  w ould  r e p r e s e n t  
b o th  g e n e tic  an d  e n v iro n m e n ta l  v a r ia t io n .
C o r r e la t io n  of c h a r a c t e r s :  - C o r r e la t io n  c o e f f ic ie n t  i s  a  m e a s u re
o f  the d e g re e  o f a s s o c ia t io n  b e tw e e n  tw o c h a r a c t e r s .  The a s s o c ia t io n  m a y  
b e  due to  lin k a g e  of g e n e s  g o v e rn in g  th e  c h a r a c t e r s ,  o r  due to  th e  p le io -  
t ro p h ic  e f f e c t  o f g e n e s ,  in  w h ich  c a s e  th e  a s s o c ia t io n  w ould  be m o re  o r  
l e s s  p e r f e c t .  One c h a r a c te r  m a y b e  p h y s io lo g ic a l ly  d e p en d en t on th e  o th e r
an d  th is  w ould  a lso  in d ic a te  a s s o c ia t io n  of tw o c h a r a c t e r s .  I n c re a s e  in  th e  
u n its  of one c h a r a c te r  m a y  in c r e a s e  o r  d e c r e a s e  the  m ag n itu d e  of th e  o th e r  
c h a r a c te r  an d  th e  r  v a lu e  ( c o r r e la t io n  c o e ff ic ie n t)  m a y b e  a c c o rd in g ly  
p o s itiv e  o r  n e g a tiv e .  A  r  o f 1 .0  in d ic a te s  p e r f e c t  p o s it iv e  c o r r e la t io n
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w hile  r  = -1 .  0 in d ic a te s  p e r f e c t  n e g a tiv e  c o r r e la t io n .  V a lu e s  c lo se  to  0 
s u g g e s t  no a s s o c ia t io n .  C o r r e la t io n  c o e f f ic ie n t  w as  c a lc u la te d  b y  the  
fo rm u la ,
W here  r  = c o e f f ic ie n t of c o r r e la t io n ,  an d  x  an d  y  a r e  th e  tw o v a r ia b le s  
u n d e r  c o n s id e ra t io n .
C o e f f ic ie n t of c o r r e la t io n  w as c a lc u la te d  am ong s e e d  in d e x , l in t  
in d ex , l in t  d e n s ity  in d ex  an d  l in t  p e r c e n t  in  s ix  c o m b in a tio n s . T h e se  
c o m b in a tio n s  a r e  l i s t e d  be lo w :
1 ) s e e d  in d e x  w ith  l in t  in d e x
2 ) s e e d  in d e x  w ith  l in t  d e n s ity  in d e x
3) s e e d  in d e x  w ith  l in t  p e r c e n t
4) l in t  in d e x  w ith  lin t.L d en sity  in d e x
5) l in t  in d e x  w ith  l in t  p e r c e n t
6 ) l in t  d e n s ity  in d e x  w ith  l in t  p e r c e n t .
r Sum  of p ro d u c ts  x y
R E S U L T S  AND DISCUSSION
F o u r  e c o n o m ic  c h a r a c t e r s ,  n a m e ly  s e e d  in d e x , l in t  d e n s ity  
in d e x , l i n t  in d e x , an d  l in t  p e r c e n t  w e re  d e te rm in e d  fo r  e a c h  p la n t  in  
p o p u la tio n s  o f th e  p a r e n t s ,  F j  an d  F £ .  F o r  e a c h  c r o s s  th e  s a m e  p la n ts  
w e re  u s e d  fo r  a l l  fo u r  of th e  c h a r a c t e r s .
In  th e  c r o s s ,  D P L  15(1-8) x  S e a  I s la n d  (2 -2 ) ,  th e  F £  p o p u la tio n  
c o n s is te d  of 406 p la n ts ,  b u t o n ly  372 p la n ts  w e re  in c lu d e d  in  th e  g e n e tic  
s tu d y . E ig h te e n  p la n ts  d id  n o t p ro d u c e  an y  c o tto n  an d  16 o th e r  p la n ts  
p ro d u c e d  to o  l i t t l e  co tto n  to  be  c o n s id e re d  an  a d e q u a te  s a m p le .  O ut of 
th e  372 F ^  p la n ts  w h ich  w e re  in c lu d e d  in  th e  g e n e tic  s tu d y  25 p la n ts  
p ro d u c e d  l e s s  th a n  100 s e e d s  b u t  th e y  a l l  p ro d u c e d  a t  l e a s t  50 s e e d s .  
A bou t 20% of th e  F £ p la n ts  h a d  en ough  c o tto n  a t  th e  f i r s t  p ic k in g . B y  
th e  e n d  of th e  s e c o n d  p ic k in g  a n o th e r  40% of th e  p la n ts  p ro d u c e d  eno u g h  
co tto n  to  p ro v id e  a  r e p r e s e n ta t iv e  s a m p le .  T he re m a in in g  40% w e re  
p ic k e d  fo r  th e  t h i r d  t im e .  The F j  p o p u la tio n  c o n s is te d  of 20 p la n ts  and  
th e y  w e re  p ic k e d  o n ly  o n ce , a t  th e  tim e  w hen , th e  p o p u la tio n  w as 
p ic k e d  fo r  th e  s e c o n d  t im e .  T h e  D P L  15 (1 -8 ) p a r e n t  w as r e p r e s e n te d  
b y  20 p la n ts  w h ich  w e re  p ic k e d  o n c e . T he S e a  Is la n c k (2 -2 )  p a r e n t  h ad  
25 p la n ts  w h ich  w e re  p ic k e d  tw ic e ,  a lo n g  w ith  th e  s e c o n d  an d  th i r d  
p ic k in g s  of F £ .
In  th e  s e c o n d  c r o s s  of D P L  1 5 (1 -15 ) x  S e a  I s la n d  12B 2(3-2 ) a
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to ta l  of 348 p la n ts  w e re  g ro w n  in  F £  b u t o n ly  298 w e re  in c lu d e d  in  the  
g e n e tic  s tu d ie s  b e c a u s e  v e r y  l i t t l e  c o tto n  w as p ro d u c e d  on 25 p la n ts  
w hile  a n o th e r  25 p la n ts  p ro d u c e d  no c o tto n . A b o u t 8 % of th e  F £  p la n ts  
(25 in  n u m b e r)  in  th e  g e n e tic  a n a ly s is  p ro d u c e d  l e s s  th a n  100 s e e d s  b u t 
th e y  w e re  in c lu d e d  b e c a u s e  th e y  p ro d u c e d  50 o r  m o re  s e e d s  e a c h . A bout 
20% of th e  F £  p la n ts  w e re  p ic k e d  o n ly  once w hile  31% w e re  p ic k e d  fo r  th e  
s e c o n d  t im e  an d  a lm o s t  h a lf  of the  to ta l  F 2  p la n ts  in  th e  g e n e tic  a n a ly s is ,  
o r  49% w e re  p ic k e d  f o r  the t h i r d  t im e .  T he D P L  15(1 -15 ) p a r e n t  w as 
r e p r e s e n te d  b y  20 p la n ts .  T he S ea  I s la n d  12B2(3~2) p a r e n t  h a d  o n ly  8  
p la n ts  f ro m  s e lf e d  s e e d .  In o r d e r  to  hav e  a  b e t t e r  r e p r e s e n ta t io n  of 
th is  p a r e n t  15 p la n ts  f ro m  th e  g re e n h o u se  open  p o ll in a te d  p a r e n ta l  
m a te r ia l  w e re  in c lu d e d  a f te r  c o n f irm in g  th a t  th e y  w e re  a lm o s t  id e n t ic a l  
w ith  th o se  of th e  8  s e lf e d  p la n ts .  T h is  p a r e n t  w as th u s  r e p r e s e n te d  b y  
23 p la n ts .  T he F j  p o p u la tio n  of th is  c r o s s  c o n s is te d  o f 19 p la n t s .  A ll 
p la n ts  of th e  U pland p a r e n t  an d  F j  p o p u la tio n  w e re  h a r v e s te d  o n ly  o n ce . 
H a lf  of th e  S e a  I s la n d  p la n ts  w e re  p ic k e d  tw o  t im e s ,  th e  r e m a in in g  w e re  
p ic k e d  fo r  the  t h i r d  tim e  in  o r d e r  to  h av e  en o u g h  c o tto n .
F o r  th e  th i r d  c r o s s ,  D P L  15(1 -4 ) x  F i j i  S ea  I s la n d  (4 -2 ) ,  349 
p la n ts  w e re  g ro w n  of th e  F 2  p o p u la tio n . T w en ty -o n e  of th e s e  d id  n o t 
p ro d u c e  an y  c o tto n  w h ile  16 o th e r  p la n ts  m ad e  a  n e g lig ib le  am o u n t of 
c o tto n  an d  th e s e  w e re  e x c lu d e d . O ut of th e  312 F 2  p la n ts  of th is  c r o s s  
w h ich  w e re  in  th e  g e n e tic  a n a ly s is ,  14 p la n ts  h ad  a t l e a s t  50 to  99 s e e d s
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e a c h  an d  th e  r e s t  h a d  100 o r m o re  s e e d s .  In th is  c r o s s  th e  F 2  p o p u la ­
t io n  a p p e a re d  to  b e  so m e w h a t e a r l i e r  in  m a tu r i ty .  A bou t 35% of th e  F 2  
p la n ts  w e re  p ic k e d  o n ly  o n c e . H a lf  of the  r e m a in in g  p la n ts  w e re  p ic k e d  
tw o  t im e s  w hile  th e  r e s t  w e re  p ic k e d  fo r  th e  t h i r d  t im e .  T he D P L  15(1-4) 
p a r e n t  an d  the F j  p o p u la tio n s  c o n s is te d  of 13 an d  18 p la n ts ,  r e s p e c t iv e ly ,  
a n d  th e y  w e re  p ic k e d  o n ly  o n c e . F i j  i  S e a  I s la n d  (4 -2 )  h a d  13 p la n ts ;  9 
o f w h ich  w e re  p ic k e d  o n ly  once a lo n g  w ith  th e  s e c o n d  p ick in g  of th e  F 2  
a n d  the  r e m a in in g  4 w e re  p ic k e d  fo r  th e  s e c o n d  t im e  a t  th e  tim e  of th e  
th i r d  p ick in g  of th e  F £ .
S e e d  Index
S eed  in d e x  w as d e te r m in e d  f o r  e a c h  p la n t in  th e  s tu d y  a c c o r d ­
in g  to  th e  m e th o d s  m e n tio n e d  u n d e r  M a te r ia ls  an d  M e th o d s . T he th r e e  
c r o s s e s  a r e  d i s c u s s e d  in  th e  sa m e  o r d e r  w h ich  is  fo llo w e d  a t  the  
b eg in n in g  of th is  c h a p te r .  D u rin g  th e  c o u r s e  of d is c u s s io n  th e s e  c r o s s e s  
a r e  r e f e r r e d  to  b y  th e  p a r e n t  n u m b e r  an d  p la n t n u m b e r .  T h ey  a r e  (1 -8 )  x  
(2 -2 ) ,  (1 -1 5 ) x  (3 -2 )  an d  (1 -4 )  x  (4 -2 ) ,  r e s p e c t iv e ly .
D P L  15(l-& ) x  S e a  I s la n d  (2 -2 )
T a b le  1 of th e  A p p en d ix  show s th e  s e e d  in d ic e s  of a l l  p la n ts  of 
th e  p a r e n t ,  F j  an d  F £  p o p u la tio n s  in  th is  c r o s s .  T he f re q u e n c y  d i s t r i ­
b u tio n  of s e e d  in d e x  in  th is  c r o s s  i s  show n in  T a b le  2 . M e a n s , s ta n d a rd  
d e v ia t io n s ,  an d  c o e f f ic ie n ts  o f v a r ia t io n  w e re  c a lc u la te d  fo r  the  p a r e n t s ,  
F j  an d  F 2  p o p u la tio n s  an d  a r e  show n in  T a b le  3. F ig u re  1 show s th e
T ab le  2. F re q u e n c y  d is t r ib u t io n  of s e e d  in d e x  fo r  th e  p a r e n t s ,  F j  an d  F 2  p o p u la tio n s  in  th e  D P L  1 5 -2 -3  
(1 -8 ) x  S ea  I s la n d  (2 -2 )  c r o s s .
N u m b er of p la n ts  in  s e e d  in d e x  c la s s e s
P o p u la tio n 5 .0  6 .0  7 .0  8 .0 9 .0  1 0 .0  1 1 .0  1 2 .0  1 3 .0  1 4 .0  1 5 .0  1 6 .0  1 7 .0  1 8 .0  1 9 .0  2 0 .0  21.0
D P L  1 5 -2 -3  
( 1 - 8 ) 4 7 9
S e a  I s la n d  
S A 339(2-2) 3 8  11 3
F l 1 0  8  2
f 2 1 6 16 41 51 83 65 54 33 14 4  2 2
T a b le  3. S ta t i s t ic a l  v a lu e s  fo r  s e e d  in d e x  fo r  p a r e n t s ,  F j  an d  F 2  in  th e  D P L  1 5 -2 -3 (1 -8 )  x  S e a  I s la n d  SA339 
( 2 - 2 ) c r o s s .
P o p u la tio n N u m b e r of p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t o f v a r ia t io n
D P L  1 5 -2 -3 (1 -8 ) 2 0 9 .3 0 . 669 7 .1 9  %
S e a  I s la n d  (2 -2 ) 25 13. 7 0 .8 0 2 5 .8 5  %
F l 2 0 1 4 .7 0 .5 2 5 3 .5 7  %




















S e ed  in d ex  c l a s s e s
F ig u re  1. F re q u e n c y  d is t r ib u t io n  c u rv e  of s e e d  in d ex  fo r  the 
p a r e n ts ,  F j  a n d  F £  p o p u la tio n s  in  th e  D P L  1 5 -2 -3  
{ l - 8 ) x  S ea I s la n d  (2 -2 )  c r o s s .
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f re q u e n c y  d is t r ib u t io n  c u rv e  fo r  th e  p a r e n t s ,  F j  an d  F £  p o p u la t io n s .
T h e  D P L  15 (1 -8 ) p a r e n t  c o n s is te d  of 20 p la n ts .  The m e a n  
s e e d  in d ex  f o r  th is  p a r e n t  w as 9 .3  g r a m s , th e  ra n g e  b e in g  f ro m  8 . 1 
g r a m s  to  10. 2 g r a m s .  T h is  r e p r e s e n t s  a  v a r ia t io n  of 2 . 1 g r a m s  in  th is  
p a r e n t .  T he c o e f f ic ie n t  of v a r ia t io n  w as 7 .2 % . The Sea. I s la n d  p a r e n t  
h a d  a  m e a n  s e e d  in d e x  of 13. 7 g r a m s ,  b a s e d  on th e  a v e ra g e  of 25 p la n ts .  
T h e  ra n g e  f o r  s e e d  in d e x  of th is  p a r e n t  w as f ro m  1 1 .9  g r a m s  to  14. 6  
g r a m s ,  a  v a r ia t io n  of 2 . 7 g r a m s  w ith in  th is  p a r e n t ,  w h ich  is  s l ig h tly  
h ig h e r  th a n  th a t  o f D P L  1 5 (1 -8 ). In  sp ite  o f the  w id e r  r a n g e ,  th is  
p a r e n t  h as  a  c o e f f ic ie n t  o f v a r ia t io n  o f o n ly  5 .8 % , w h ich  in d ic a te s  th a t  
th e  p a r e n t  w as r e la t iv e ly  h o m o z y g o u s . T h e  p a r e n ts  d if f e r e d  fo r  s e e d  
in d e x  by  4 .4  g r a m s .
T h e re  w e re  20 p la n ts  in  th e  F j  p o p u la tio n , ra n g in g  in  s e e d  
in d e x  f ro m  14. 0 g r a m s  to  1 5 .8  g r a m s ,  a  r e l a t iv e ly  n a r r o w  r a n g e .  T he 
c o e f f ic ie n t  o f v a r ia t io n  f o r  th e  F j  p o p u la tio n  w as o n ly  3 .4 % .
The F 2  p o p u la tio n  of 372 p la n ts  sh o w ed  a  c o m p le te  ra n g e  f ro m  
th e  7 . 0 g r a m  c la s s  to  th e  19. 0 g r a m  c l a s s .  T h is  in c lu d e d  p la n ts  a s  
lo w  a s  th e  s m a l l  s e e d e d  p a r e n t ,  D P L  15 (1 -8 ) up to  p la n ts  a s  h ig h  as  
th e  l a r g e  s e e d e d  S e a  I s la n d  (2 -2 )  p a r e n t .  In  f a c t ,  a  la r g e  n u m b e r  of 
F ^  p la n ts  w e re  w ith in  th e  ra n g e  of e a c h  of th e  p a r e n t .  One F 2  p la n t 
h ad  s l ig h t ly  s m a l l e r  s e e d  th a n  an y  D P L  15 (1 -8 ) p la n t  an d  22 p la n ts  h a d  
h e a v ie r  s e e d s  th a n  an y  p la n t o f S e a  I s la n d  (2 -2 ) .  T he e n t i r e  p o p u la ­
tio n  w as  d i s t r ib u te d  in  th e  f o rm  of a  sm o o th  c u rv e  a s  show n  in  F ig u re  1.
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T h e se  r e s u l t s  in d ic a te  th a t  in  th e  in te r s p e c i f ic  h y b r id  of G» h i r s u tu m  x  
G . b a r b a d e n s e , a s  in  th e  c a s e  of i n t e r v a r i e t a l  h y b r id s  of G . h i r s u tu m , 
s e e d  s iz e  b e h a v e s  a s  a  q u a n ti ta t iv e  c h a r a c t e r .
T h e  m e a n  fo r  s e e d  in d e x  o f th e  F 2  p o p u la tio n  w as 12. 5 g r a m s ,  
w h ic h  i s  lo w e r  th a n  th e  F j  m e a n  b y  2 . 2 g r a m s .  T he m o d a l c la s s  w as 
12. 0 g ra m s  ., T h e re  w e re  174 F 2  p la n ts  s c a t te r e d  in  s e e d  in d e x  c la s s e s  
h ig h e r  th a n  th e  m o d a l c la s s  w h ile  115 p la n ts  s p r e a d  o v e r  th e  f iv e  s e e d  
in d e x  c la s s e s  lo w e r  th a n  th e  m o d a l c l a s s .  C o n se q u e n tly , th e  F 2  m e a n  
of 1 2 .5  g r a m s  w as h ig h e r  th a n  th e  m o d a l c l a s s .  T he c o e f f ic ie n t  of 
v a r ia t io n  fo r  th e  F 2  p o p u la tio n  w as 15. 7%, c o n s id e ra b ly  h ig h e r  th a n  
e i th e r  p a r e n t .  T he h ig h e r  c o e f f ic ie n t of v a r ia t io n  f o r  th e  F 2  th a n  fo r  
th e  p a r e n ts  i s  due to  g e n e tic  v a r ia t io n  in  F 2  in  a d d itio n  to  e n v iro n m e n ta l  
v a r ia t io n  w h ich  o c c u r s  in  th e  p a r e n t s .
D o m in an ce : T he m e a n  s e e d  in d e x  fo r  th e  F j  p o p u la tio n  w as
1 4 .7  g r a m s  a n d  th a t  f o r  the  F 2  w as 1 2 .5  g r a m s .  T h e  a r i th m e t ic  a v e r ­
ag e  of th e  p a r e n ta l  m e a n s  w as o n ly  1 1 .5  g r a m s .  T h e  F j  an d  F 2  m e a n s  
a r e  h ig h e r  th a n  th e  p a r e n ta l  a v e ra g e  b y  3 .2  g ra m s  an d  1. 0 g r a m ,  r e ­
s p e c t iv e ly .  In  f a c t ,  th e  m e a n  of F j  e x c e e d e d  the  m e a n  of th e  l a r g e r  
s e e d e d  p a r e n t  b y  1. 0 g r a m . U n d er a b s e n c e  of d o m in an ce  th e  F j  m e a n  
sh o u ld  b e  in te rm e d ia te  b e tw e e n  th e  tw o p a r e n t s .  T h e  F j  an d  F 2  r e s u l t s  
in d ic a te  th a t  l a r g e  s e e d  s iz e  w as d o m in a n t. T h is  c a n  be f u r th e r  e m ­
p h a s iz e d  b y  th e  f a c t  th a t  th e r e  w e re  174 F 2  p la n ts  in  c la s s e s  h ig h e r  th a n
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th e  m o d a l c la s s  b u t o n ly  115 p la n ts  b e lo w  th e  m o d a l c l a s s .  S in ce  the 
m e a n  of F j  w as g r e a t e r  th a n  th a t  o f th e  h ig h e r  p a r e n t  an d  th e  m e a n  of 
F 2  w as above th e  p a r e n ta l  a v e r a g e ,  i t  is  a p p a re n t  th a t  a  v e r y  h ig h  d e ­
g re e  of h y b r id  v ig o r  o c c u r r e d  fo r  s e e d  s iz e  in  th is  in te r s p e c i f ic  h y b r id .  
N o rm a lly  in  i n t e r v a r i e t a l  h y b r id s  w ith in  e a c h  s p e c ie s  th e  F j  e x c e e d s  
th e  a r i th m e t ic  a v e ra g e  of the p a r e n ts  b u t i s  no t a s  la r g e  a s  th e  la r g e  
s e e d e d  p a r e n t  ev en  w hen  d if f e re n c e s  in  th e  p a r e n ts  a re  a s  g r e a t  as  
fo u n d  in  th e  D P L  15 x  S ea  I s la n d  c r o s s .  T h u s  a  g r e a t e r  d e g re e  of 
h y b r id  v ig o r  o c c u r r e d  in  th e  in te r s p e c i f ic  h y b r id  f o r  s e e d  in d e x  th a n  
i s  fo u n d  in  i n t e r v a r i e t a l  h y b r id s  of G . h i r s u tu m .  T h is  w as t r u e  d e s p ite  
th e  f a c t  th a t  th e  p h en o ty p ic  d if f e re n c e  in  th e  p a r e n ts  of th e  i n t e r ­
s p e c if ic  h y b r id  w as no g r e a t e r  th a n  in  m a n y  in t e r v a r i e t a l  h y b r id s  of 
h i r s u foj.m. F o r  e a c h  g e n e ra t io n  of s e lf in g  h e te ro z y g o s i ty  i s  r e d u c e d  
b y  50% and  th e o r e t ic a l ly  the  e n t i r e  F 2  p o p u la tio n  i s  only  50% a s  h e te r o ­
zy g o u s  a s  th e  F j .  A s a  r e s u l t  of th is  the  d e c r e a s e  in  s e e d  s iz e  o f th e  F 2  
m e a n  o v e r  F j  i s  q u ite  lo g ic a l .  I t  s e e m s  n e c e s s a r y  to  c o m p a re  th e  F 2  
m e a n  to  the  p a r e n ta l  a v e ra g e  to  d ra w  r e l ia b le  c o n c lu s io n s  a s  r e g a r d s  
to  th e  n a tu re  o f d o m in a n c e .
N a tu re  o f g en e  ac tio n : T he e x p e c te d  a r i th m e t ic  m e a n  f o r  F j  
w as 1 1 .5  g ra m s  an d  th a t  fo r  the  F 2  w as 13. 1 g r a m s .  T he e x p e c te d  
g e o m e tr ic  m e a n s  of th e  F |  an d  F 2  w e re  1 1 . 3  g r a m s  and  13, 0  g r a m s .  
T h e se  e x p e c te d  a r i th m e t ic  a n d  g e o m e tr ic  m e a n s  f o r  the  F j  an d  F 2
v,
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p o p u la tio n s  a r e  a lm o s t  id e n t ic a l .  F u r th e r m o r e ,  th e  a c tu a l  m e a n  of F  j 
i s  c o n s id e ra b ly  h ig h e r  th a n  the  e x p e c te d  a r i th m e t ic  an d  g e o m e tr ic  
m e a n s  of F ^ .  On th e  c o n t r a r y ,  th e  a c tu a l  m e a n  of F £  is  a t  l e a s t  0 .5  
g ra m s  s m a l le r  th a n  th e  e x p e c te d  a r i th m e t ic  an d  g e o m e tr ic  m e a n s  of F 2 » 
U n d er th e s e  c o n d itio n s  i t  i s  n o t p o s s ib le  to  d ra w  an y  c o n c lu s io n s  in  
r e s p e c t  to  th e  n a tu re  of g en e  a c t io n  in  th is  c r o s s .
T r a n s g r e s s iv e  s e g re g a tio n :  D u rin g  th e  c o u r s e  o f e v o lu tio n  
G . h i r s u tu m  an d  G . b a rb a d e n s e  h av e  b e e n  e s ta b l i s h e d  a s  s e p a r a te  
s p e c ie s .  U n d er th e  p r o c e s s  o f d o m e s t ic a t io n ,  f ro m  the  e c o n o m ic  
s ta n d p o in t, th e y  hav e  a  w id e r  g e n e tic  d iv e r s i ty  th a n  th a t  of tw o v a r ie t ie s  
o f th e  s a m e  s p e c ie s .  A s a  r e s u l t  of t h i s ,  n ew  gene c o m b in a tio n  b ey o n d  
th e  p a r e n ta l  l im i t s  m a y  o c c u r  fo r  so m e q u a n ti ta t iv e  c h a r a c t e r s .  C o n ­
s e q u e n tly , th e  F 2  r e s u l t s  w e re  e x a m in e d  f o r  e v id e n c e  of t r a n s g r e s s iv e  
s e g re g a t io n  in  r e s p e c t  to  s e e d  s iz e .  I t  can  be  n o te d  in  T a b le  2 th a t  22 
F 2  p la n ts  e x c e e d e d  th e  m a x im u m  ra n g e  o f th e  S e a  I s la n d  (2 -2 )  p a r e n t ,  
w ith  tw o p la n ts  h av in g  s e e d  in d ic e s  in  th e  19- 0 g r a m  c l a s s .  H o w e v e r , 
in  v iew  of th e  s tro n g  e x p r e s s io n  of h y b r id  v ig o r  in  F j  i t  i s  p o s s ib le  th a t  
th e  l a r g e r  s e e d  in d e x  o f th e s e  2 2  p la n ts  w as c a u s e d  b y  a  c o m b in a tio n  of 
h y b r id  v ig o r  p lu s  v e r y  fa v o ra b le  e n v iro n m e n t fo r  s e e d  s iz e  r a t h e r  th a n  
n ew  gene c o m b in a tio n s  th a t  co u ld  be  e s ta b l i s h e d  in  a  h o m o zy g o u s  c o n d i­
t io n . F a i lu r e  to  r e c o v e r  in  th e  F 2  p la n ts  w ith  s e e d  in d e x  a p p re c ia b ly  
lo w e r  th a n  th a t  o f D P L  15 a ls o  s u g g e s ts  th a t  t r a n s g r e s s i v e  s e g re g a t io n  
f o r  s e e d  s iz e  d id  n o t o c c u r  in  th e  h y b r id .  H o w e v e r , th is  c an  o n ly  be
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v e r i f ie d  b y  p ro g e n y  t e s t s  of F% p la n ts  in  F ^  l in e s .  U n til th a t  h a s  b e e n  
done , i t  a p p e a r s  u n w ise  to  a s s u m e  th a t  t r a n s g r e s s iv e  s e g re g a t io n  fo r  
s e e d  s iz e  o c c u r r e d  in
N u m b e r  of g e n e s  in v o lv ed : T h e  m e a n  d if fe re n c e  in  th e  p a r e n ts  
f o r  s e e d  in d e x  w as 4 .4  g r a m s .  B e c a u se  of i t s  q u a n ti ta t iv e  n a tu r e ,  i t  is  
a lm o s t  im p o s s ib le  to  d e te rm in e  a c c u r a te ly  th e  n u m b e r  of g e n e s  w h ich  
w e re  s e g re g a t in g  fo r  s e e d  s iz e  in  th e  F £  p o p u la tio n . H o w e v e r , i t  m a y  
be  p o s s ib le  to  m ak e  an  e s t im a t io n  w h ic h  w ould  r e p r e s e n t  a  ro u g h  a p ­
p ro x im a tio n  of th e  n u m b e r  o f g e n es  in v o lv e d . The a p p ro x im a te  f re q u e n c y  
o f r e c o v e r y  o f p a r e n t  g e n o ty p e s  in  F 2  sh o u ld  p ro v id e  a n  in d ic a tio n  a s  to  
w h e th e r  th e  n u m b e r  of g e n e s  i s  la r g e  o r  s m a l l .
T h e  f a c t  th a t  64 F 2  p la n ts  w e re  w ith in  th e  r a n g e  of th e  s m a l l  
s e e d e d  D P L  15 p a r e n t  a n d  th a t  s e v e r a l  of th e s e  p la n ts  h ad  s e e d  in d ic e s  
b e lo w  th e  m e a n  of th e  lo w  p a r e n t  s u g g e s ts  th a t  am o n g  th e  372 F 2  p la n ts  
t e s t e d  so m e p ro b a b ly  r e p r e s e n te d  r e c o v e r y  of th e  g en o ty p e  fo r  s e e d  
in d e x  of th e  D P L  15 p a r e n t .  B e c a u se  of h y b r id  v ig o r  fo r  la r g e  s e e d  s iz e ,  
th e  r e c o v e r y  of l a r g e  s e e d e d  p la n ts  in  F 2  c o u ld  n o t b e  u s e d  in  e s tim a tin g  
th e  a p p ro x im a te  n u m b e r  of g e n e s  in v o lv e d . H o w e v e r , th e  p a r e n ta l  and  
F 2  r e s u l t s  s u g g e s t  th a t  th e  p a r e n ta l  m e a n  d if fe re n c e  of 4 .4  g ra m s  w as 
p ro b a b ly  g o v e rn e d  b y  a  r e l a t iv e ly  s m a l l  n u m b e r  of g e n e s ,  p e rh a p s  no  
m o re  th a n  4 o r  5 p a i r s .
U n fo rtu n a te ly , th e  c o n d itio n s  r e q u i r e d  b y  th e  s o - c a l le d  C a s t l e -  
W rig h t f o rm u la  fo r  e s t im a t in g  m in im u m  n u m b e r  of g e n e s  s e g re g a t in g  fo r
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a  q u a n tita tiv e  c h a r a c t e r  a r e  n o t m et in  th e  in te r s p e c i f i c  h y b r id  and  th e  
f o rm u la  is  n o t a p p l ic a b le .  In  f a c t ,  th e  f o rm u la  le d  to  an  e s t im a t io n  of 
a p p ro x im a te ly  one p a i r  of g e n e s  ( 0 . 6 8 ) ,  -which in  v iew  of th e  s tro n g  
d e g re e  o f h y b r id  v ig o r  fo r  s e e d  s iz e  i s  u n d o u b te d ly  n o t a c c u r a te .
The r e s u l t s  do  a p p e a r ,  th o u g h , to  ju s t i f y  th e  g e n e r a l  co n ­
c lu s io n  th a t  F £  p la n ts  w h ich  w ill p e r f o r m  lik e  th e  p a r e n ts  c an  be  r e ­
c o v e re d  in  c o m p a r a t iv e ly  s m a l l  p o p u la tio n s .
H e r i ta b i l i ty  a n d  e f fe c t iv e n e s s  of s e le c t io n :  In  a  b re e d in g  p r o ­
g r a m  th e  b r e e d e r  is  i n t e r e s t e d  in  e s ta b l is h in g  v a r i e t ie s  th a t  h av e  h ig h  
e c o n o m ic  im p o r ta n c e .  S e le c tio n  on a n  in d iv id u a l p la n t  b a s is  in  th e  
e a r l y  s e g re g a t in g  g e n e ra t io n s  fo r  q u a n ti ta t iv e  c h a r a c t e r s  is  s o m e tim e s  
u n r e l ia b le  due to  the in f lu e n c e  of e n v iro n m e n t on  the e x p r e s s io n  of th e s e  
c h a r a c t e r s .  Y ie ld  i s  a  c o m p le x  c h a r a c t e r  m a d e  up of s e v e r a l  c o m ­
p o n e n ts  and  s e le c t io n  f o r  y ie ld  i t s e l f  in  e a r l y  s e g re g a t in g  g e n e ra t io n s  
i s  n o t p r a c t ic e d .  A h ig h  h e r i ta b i l i ty  f o r  one o r  m o re  c o m p o n en ts  of 
y ie ld ,  t h e r e f o r e ,  w ould  e n a b le  th e  b r e e d e r  to  s e le c t  in d i r e c t ly  f o r  h ig h  
y ie ld in g  a b i l i ty .  H e r i ta b i l i ty  i s  th e  p r o p o r t io n  of the g e n e tic  v a r ia t io n  
in  r e la t io n  to  th e  to ta l  v a r ia t io n .  T h e  h ig h e r  th e  h e r i ta b i l i ty  th e  b e t t e r  
a r e  th e  c h a n c e s  fo r  th e  b r e e d e r  to  s e le c t  e f fe c t iv e ly .  T he v a lu e  of 
h e r i ta b i l i ty  fo r  s e e d  in d e x  in  th is  c r o s s ,  (1 -8 )  x  (2 -2 ) , w as 8 5 .7 % . T h is  
in d ic a te s  th a t  a b o u t 85% of th e  v a r ia t io n  am o n g  p la n ts  fo r  s e e d  s iz e  
w as g e n e tic  in  n a tu r e .  Of c o u r s e ,  th e r e  w ill be  s e g re g a t io n  fo r  s e e d
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s iz e  in  th e  F ^  l in e s  d e r iv e d  f ro m  F ^  p la n ts .  B u t o u t o f th e  s e v e r a l  F £  
p la n ts  s e le c te d  f o r  s e e d  s iz e  th e  b r e e d e r  w ill  have a  v e r y  good c h an ce  
in  F 3  to  g e t l in e s  w ith  d e s i r e d  s e e d  s iz e .  T h is  v a lu e  of 85 . 7% i s  c o n ­
s id e r a b ly  h ig h  a s  c o m p a re d  w ith  th a t  r e p o r te d  b y  o th e r  w o rk e rs  w o rk ­
ing  w ith  i n t r a h ir s u tu m  c r o s s e s .
P P L  1 5 -2 -3 (1 -1 5 )  x  S e a  I s la n d  12B 2(3-2 )
S e e d  in d e x  fo r  e a c h  of th e  p la n ts  in  th is  c r o s s  i s  show n in  T a b le  
2 of th e  A p p en d ix . F re q u e n c y  d is t r ib u t io n s  fo r  th e  p a r e n t s ,  F j  a n d  F 2  
p o p u la tio n s  a r e  show n in  T a b le  4 . T a b le  5 sho w s th e  s t a t i s t i c a l  v a lu e s  
f o r  th e  p a r e n t s ,  F 2 and  F £  p o p u la tio n s . F ig u re  2 sh o w s th e  f re q u e n c y  
d is t r ib u t io n  c u rv e .
T h e  D P L  15(1-15) p a r e n t  h a d  a  m e a n  s e e d  in d e x  of 9 .4  g r a m s .  
T he 20 p la n ts  of th is  p a r e n t  r a n g e d  f ro m  8 .4  g r a m s  to  10. 3 g r a m s .  
V a r ia t io n  w ith in  th is  p a r e n t  w as 1 .9  g r a m s .  T he c o e f f ic ie n t  of v a r i a ­
tio n  f o r  D P L  15(1-15) w as 7 .4 % . A ll th e  p la n ts  o c c u r r e d  in  3 c l a s s e s  
o f s e e d  in d e x . A lm o s t a l l  a r e  in  th e  c l a s s e s  9 .0  g r a m s  a n d  10. 0 g r a m s ,  
w ith  o n ly  one p la n t  in  th e  c l a s s  8 . 0 g r a m s .  T h e  S e a  I s la n d  p a r e n t  h ad  a  
ra n g e  f r o m  1 2 .8  g r a m s  to  1 4 .5  g ra m s  f o r  th e  23 p la n ts ,  w ith  a  m e a n  of
1 3 .8  g r a m s .  Of th e s e  23 p la n ts ,  8  p la n ts  w e re  s e lf  p ro g e n y  w h ile  th e  
r e m a in in g  15 w e re  f ro m  o p en  p o ll in a te d  s e e d  of the  p a r e n t  f ro m  th e  
g re e n h o u s e .  M ean s f o r  s e e d  in d e x  fo r  th e s e  8  an d  15 p la n ts  w e re  1 3 .7  
g ra m s  a n d  1 3 .8  g r a m s ,  r e s p e c t iv e ly .  C o e ff ic ie n t o f v a r ia t io n  f o r  th is
T a b le  4 . F re q u e n c y  d is t r ib u t io n  of s e e d  in d e x  fo r  th e  p a r e n t s ,  
(145) x  S ea  I s la n d  12B 2(3-2) c r o s s .
F j  a n d  F 2  p o p u la tio n s  in  th e  D P L  1 5 -2 -3
N u m b e r  of p la n ts  in  s e e d  in d e x  c l a s s e s
P o p u la tio n  5 .0  6 . 0  7 .0  8 .0  9 .0 1 0 . 0  1 1 . 0 1 2 .0  1 3 .0 1 4 .0  1 5 .0  1 6 .0  1 7 .0  1 8 .0  1 9 .0  2 0 .0  21 .0
D P L  1 5 -2 -3  
(1 -1 5 ) 1 13 6
S e a  I s la n d  
12B 2 (3 -2 ) 7 16
F i 2 1 1  6
F 2 2 13 25 46 60 67 43 18 10 11 2 1
T ab le  5 . S ta t i s t i c a l  v a lu e s  fo r  s e e d  in d e x  fo r  p a r e n t s ,  F j  a n d  F ^  in  th e  D P L  1 5 -2 -3 £ l-1 5 )  x  S ea  I s la n d  
12B 2(3-2>) c r o s s .
P o p u la tio n N u m b er o f p la n ts M ean S ta n d a rd  d e v ia tio n  C o e f f ic ie n t o f v a r ia t io n
D P L  1 5 -2 -3  (1 -1 5 )- 2 0 9 .4 0 .6 9 8  7 .4 3  %
S e a  I s la n d  12B 2(3-2) 23 1 3 .8 0 .4 4 2  3 .2 0  %
F 1 19 1 4 .4 0 .5 8 9  4 .0 9  %

















7. 0 8 . 0 9 . 0 10. 0 1 1 .0  12.0 13.0 14.0 15.0 16.0 17.0 18.0 19. 0 20.0 21.0
S e e d  in d e x  c l a s s e s
F ig u re  2. F re q u e n c y  d is t r ib u t io n  c u rv e  of s e e d  in d e x  fo r  th e  p a r e n t s ,  
F j  a n d  F 2  p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -1 5 )  x  S ea  I s la n d  
12B 2(3-2) c r o s s .
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p a r e n t  w as on ly  3 . 2% in d ic a tin g  th a t  th e  p a r e n t  w as r e la t iv e ly  h o m o ­
z y g o u s . A ll of th e  23 p la n ts  w e re  in c lu d e d  in  o n ly  2 s e e d  in d e x  c la s s e s  
a n d  v a r ia t io n  w ith in  th is  p a r e n t  w as 1. 7 g r a m s .
T h e  F j  p o p u la tio n  of 19 p la n ts  r a n g e d  f ro m  1 3 .0  g ra m s  to
1 5 .4  g r a m s ,  a  v a r ia t io n  o f 2 .4  g ra m s  w ith in  th e  F j .  C o e ff ic ie n t of 
v a r ie t io n  fo r  the F j  p o p u la tio n  w as 4 . 1% w hich  in d ic a te s  th e r e  i s  n o t 
m u c h  g e n e tic  v a r ia b i l i ty  in  the  F j  p o p u la tio n  a n d  th a t  th e  p a r e n ts  w e re  
r e l a t iv e ly  h o m o z y g o u s .
T h e  F 2  p o p u la tio n  of 298 p la n ts  c o v e re d  the  e n t i r e  ra n g e  of th e  
tw o  p a r e n ts  and  in  a d d itio n  e x te n d e d  b ey o n d  the p a r e n t  l i m i t s ,  p a r t i c u ­
l a r l y  on th e  h ig h e r  s e e d  s iz e .  T he r a n g e  of F 2  w as f r o m  7 .0  to  2 0 .6  
g r a m s .  T h e re  w e re  10 F 2  p la n ts  w ith  a  ra n g e  f ro m  9 . 0 g ra m s  to  9 .4  
g ra m s  fo r  s e e d  in d e x . T h e  m e a n  of D P L  15 w as 9 .4  g r a m s .  T he lo w e s t  
p la n t  in  th is  p a r e n t  h a s  a  s e e d  in d e x  of 8 .4  g r a m s .  P la n ts  n u m b e r  31 -21  
an d  32 -1  h a d  s e e d  s iz e s  o f 7 .2  g ra m s  an d  7 .0  g r a m s ,  r e s p e c t iv e ly .  F o r  
th e  h ig h  e x p r e s s io n  f o r  s e e d  s iz e  th e r e  a r e  42 F 2  p la n ts  th a t  h av e  a  s e e d  
in d e x  h ig h e r  th a n  th e  h ig h e s t  p la n t  of th e  S ea  I s la n d  p a r e n t  of th is  c r o s s .  
T he m o d a l c la s s  i s  1 3 .0  g r a m s  an d  th e  m e a n  of F 2  p o p u la tio n  is  1 2 .7  
g r a m s .  T he f re q u e n c y  d is t r ib u t io n  c u rv e  is  sm o o th  in d ic a tin g  a  q u a n ti­
ta t iv e  c h a r a c t e r .  T h e re  w e re  146 F 2  p la n ts  th a t  h ad  a  s e e d  s iz e  of 1 2 .5  
g r a m s  o r  b e lo w , w h e re a s  152 p la n ts  h a d  12. 6  g ra m s  o r  m o re  s e e d  in d e x . 
C o e f f ic ie n t of v a r ia t io n  f o r  F g  w as 15. 6 %, a m u c h  h ig h e r  v a lu e  th a n  
e i th e r  p a r e n t .
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D o m in a n c e : The m o d a l c la s s  w as 1 2 .0  g r a m s ,  F 2  m e a n  w as
1 2 .5  g ra m s  an d  m e a n  of F j  w as 1 4 .7  g r a m s .  A v e ra g e  of th e  m e a n s  of 
th e  p a r e n t s  w as 1 1 . 6  g r a m s .  F j  an d  F ^  m e a n s  w e re  th u s  h ig h e r  th an  
th e  m e a n  of th e  p a r e n t  b y  2 .8  g ra m s  a n d  1—1 g r a m s ,  r e s p e c t iv e ly .  As 
fo u n d  in  th e  f i r s t  c r o s s ,  th e r e  w as a  h ig h  d e g re e  of h y b r id  v ig o r  fo r  
l a r g e  s iz e  of s e e d  in  th e  s e c o n d  c r o s s ,  w ith  th e  m e a n  of F j  e x ce ed in g  
a p p r e c ia b ly  th e  m e a n  of th e  l a r g e r  s e e d e d  p a r e n t .
N a tu re  o f gene a c tio n : The e x p e c te d  a r i th m e t ic  m e a n s  of F j  
an d  F-, w e re  1 1 .6  g ra m s  an d  1 3 .0  g r a m s ,  r e s p e c t iv e ly .  T h e se  m e a n s  
of F j  an d  F 2  a r e  a lm o s t  id e n t ic a l  to  th e  r e s p e c t iv e  e x p e c te d  a r i th m e t ic  
and  g e o m e tr ic  m e a n s  w h ich  w e re  1 1 .6  g ra m s  an d  1 2 .9  g r a m s .  C o n ­
s e q u e n tly , no c o n c lu s io n  c a n  be  d ra w n  a s  r e g a r d s  to  th e  n a tu re  o f gene 
a c tio n  in  th is  c r o s s .
N u m b e r  o f g e n e s  in v o lv ed : T he m e a n  d if f e re n c e  in  th e  p a r e n ts  
fo r  th e  s e c o n d  c r o s s  w as 4 . 4 .g r a m s ,  th e  s a m e  m e a n  d if fe re n c e  a s  in  
th e  f i r s t  c r o s s .  H e r e ,  a l s o ,  th e r e  w as so m e e v id e n c e  th a t  p a r e n t  g e n o ­
ty p e s  m a y  have b e e n  r e c o v e r e d  in  the  s m a l l  F 2  p o p u la tio n , s u g g e s tin g  
s e g re g a t io n  fo r  a  r e la t iv e ly  s m a l l  n u m b e r  of g e n e s .  T he C a s t le -W r ig h t  
f o rm u la  gave an  e s t im a te  of 0 . 6 8  p a i r s  o f g e n e s ,  w h ich  is  an  ob v io u s  
u n d e re s  t im a t io n .
H e r i ta b i l i ty  an d  e f fe c t iv e n e s s  o f s e le c tio n : A  v e r y  h ig h  h e r i t ­
a b i l i ty  v a lu e  fo r  s e e d  in d e x  o f 9 1 . 2 %, w as o b ta in e d  in d ic a tin g  th a t  m o s t 
of th e  v a r ia t io n  w as  due to  g e n e tic  m e c h a n is m s ,  r a t h e r  th a n
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e n v iro n m e n ta l  in f lu e n c e s .  S e le c tio n  f o r  s e e d  s iz e  on an  in d iv id u a l p la n t 
b a s i s  in  F^, s h o u ld  b e  e f fe c tiv e  a n d  th e  b r e e d e r  m a y  s u c c e e d  in  h is  
f u tu r e  s e le c t io n s .  A t l e a s t  he  w il l  h av e  en o u g h  m a te r ia l  to  e s ta b l i s h  
d e s i r e d  s e e d  s iz e  in  th e  fo llo w in g  g e n e ra t io n .
P P L  15-2~3( 1 -4 ) x  F i j i  S e a  I s la n d  (4 -2 )
S eed  in d ic e s  of a l l  p la n ts  of th i s  c r o s s  a r e  show n in  T a b le  3 
o f th e  A p p en d ix . F re q u e n c y  d is t r ib u t io n s  an d  s ta t i s t i c a l  v a lu e s  fo r  
p a r e n t s ,  F j  a n d  F 2  a r e  show n in  T a b le s  6  an d  7. F ig u re  3 show s th e  
f r e q u e n c y  d is t r ib u t io n  c u rv e .
B o th  of th e  p a r e n ts  h a d  13 p la n ts  e a c h . M ean  s e e d  in d e x  of 
th e  D P L  15 (1-4 ) p a r e n t  w as  9 .5  g r a m s ,  w ith  a  ra n g e  f ro m  9 . 3 g ra m s  
to  10. 1 g r a m s , an d  fo r  F i j i  S e a  I s la n d  (4 -2 )  w as 12. 7 g r a m s ,  w ith  a  
r a n g e  f r o m  1 2 .0  g r a m s  to  1 3 .3  g r a m s .  T he p a r e n ts  d if f e r e d  fo r  s e e d  
in d e x  b y  3. 2 g r a m s .  E ig h te e n  p la n ts  o f th e  F j  p o p u la tio n  h a d  a  m e a n  
s e e d  in d e x  of 1 4 .7  g r a m s  w ith  a  ra n g e  f ro m  1 3 .7  g ra m s  to  1 5 .7  g r a m s .  
T h e  c o e f f ic ie n t o f v a r ia t io n  fo r  th e  D P L  15 p a r e n t  w as 4 .9 %  an d  th a t  
f o r  F i j i  S e a  I s la n d  w as 4 . 2%, in d ic a tin g  th a t  b o th  th e  p a r e n ts  w e re  r e l a ­
t iv e ly  h o m o zy g o u s  f o r  s e e d  s iz e .  The F j  p o p u la tio n  h a d  a  c o e f f ic ie n t  of 
v a r ia t io n  of 3. 6 %.
T he e n t i r e  F 2  p o p u la tio n  c o n s is te d  of 312 p la n ts  an d  w as d i s ­
t r ib u te d  in  th e  f o rm  of a  sm o o th  c u rv e  a s  show n in  F ig u re  3. The ra n g e  
f o r  s e e d  in d e x  in  F 2  w as f ro m  5 . 5 g r a m s  to  20 . 6  g r a m s , w ith  a  m e a n
T a b le  6 . F r e q u e n c y  d is t r ib u t io n  of s e e d  in d e x  fo r  th e  p a r e n t s ,  F j  a n d  Fj» p o p u la tio n s  in  th e  D P L  1 5 -2 -3  
(1 -4 )  x  F i j i  S e a  I s la n d  (4 -2 )  c r o s s .
N u m b e r  o f p la n ts in  s e e d  in d e x  c la s s
P o p u la tio n 5 .0  6 .0  7 .0  8 .0  9 .0  1 0 .0  1 1 .0  1 2 .0 1 3 .0  1 4 .0  1 5 .0 1 6 . 0 1 7 .0  1 8 .0  1 9 .0  2 0 .0  2 1 .0
D P L  1 5 -2 -3  
d - 4 ) 9 4
F i j i  S e a  
I s la n d  (4 -2 ) 1  2 1 0
F i 9 8 1
.  *2..  _ 1 2 5 8  41 44  63 56 40  27 1 0 9 3 1 1 1
T a b le  7. S ta t i s t i c a l  v a lu e s  fo r  s e e d  in d e x  fo r  p a r e n t s ,  F j  an d  F ^  in  th e  D P L  1 5 -2 -3 (1 -4 )  x  F i j i  S e a  I s la n d  
(4 -2 ) c r o s s .
P o p u la tio n N u m b er o f p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t o f v a r ia t io n
D P L  1 5 -2 -3 (1 -4 ) 13 9 .5 0 .4 6 2 4 .8 6  %
F i j i  S e a  I s la n d  (4 -2 ) 13 12. 7 0 .5 2 9 4 .1 7  %
.  F i ..................... 18 1 4 .7 0 .5 3 4 3. 63 %
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S e e d  in d e x  c la s s e s
F ig u r e  3 . F re q u e n c y  d is t r ib u t io n  c u rv e  o f s e e d  in d e x  f o r  th e  p a r e n ts  F j  a n d  F 2  





s e e d  in d e x  of 12. 6  g r a m s .  T he F  p o p u la tio n  n o t o n ly  c o v e re d  m e a n
2
r a n g e s  o f th e  p a re n ts  b u t i t  e x c e e d e d  b o th . T he m o d a l c la s s  w as 1 2 .0  
g r a m s .  T h e re  w e re  101 p la n ts  in c lu d e d  in  s e e d  in d ex  c la s s e s  s m a l le r  
th a n  th e  m ode w hile  147 p la n ts  f e l l  in  s e e d  in d e x  c la s s e s  l a r g e r  th a n  the  
m o d a l c l a s s .  T he c o e f f ic ie n t of v a r ia t io n  fo r  F £  w as 17. 3% w h ich  is  
a lm o s t  fo u r  t im e s  th a t  of e i th e r  p a r e n t .
D o m in an ce : T he a v e ra g e  of the p a r e n ta l  m e a n s  fo r  s e e d  in d e x  
w as 1 1 . 9  g r a m s .  F j  an d  m e a n s  w e re  h ig h e r  th a n  th is  a v e ra g e  b y
3. 6  g ra m s  an d  1 .5  g r a m s ,  r e s p e c t iv e ly .  The lo w e s t  s e e d  in d e x  fo r  F j  
w as  h ig h e r  th a n  h ig h e s t  s e e d  in d ex  in  th e  S e a  I s la n d  p a r e n t .  T he m ode 
w as h ig h e r  th a n  th e  m e a n  of th e  p a r e n ts  b y  0 .9  g r a m s .  T h e re  w e re  o n ly  
8  F £  p la n ts  th a t  h ad  a  s m a l l e r  s e e d  in d e x  th a n  th e  lo w e s t  U pland  p a r e n t  
p la n t;  on  th e  c o n t r a r y ,  9 2  F £  p la n ts  h ad  a  h ig h e r  s e e d  in d e x  th a n  th e  
h ig h e s t  s e e d  in d ex  of S e a  I s la n d  p a r e n t .  C o n s id e r in g  a l l  th e s e  p o in ts ,  
i t  i s  c le a r  th a t  th e r e  w as c o n s id e ra b le  h y b r id  v ig o r  f o r  la r g e  s e e d  s iz e .
N u m b e r  of g e n e s  in v o lv ed : T he m e a n  d if fe re n c e  in  th e  p a r e n ts  
o f 3. 2 g r a m s  w as lo w e r  th a n  in  th e  f i r s t  tw o  c r o s s e s  b u t  w as o b v io u s ly  
q u a n ti ta t iv e  in  n a tu r e .  T he n u m b e r  of g e n e s  s e g re g a t in g  fo r  s e e d  in d e x  
in  th e  c r o s s  i s  a p p a re n t ly  s m a l l  an d  p la n ts  g e n e tic a l ly  s im i la r  to  e a c h  
p a r e n t  co u ld  p ro b a b ly  b e  r e c o v e r e d  w ith o u t d iff ic u lty .
H e r i ta b i l i ty  a n d  e f fe c t iv e n e s s  of s e le c t io n :  A  h e r i ta b i l i ty  v a lu e  
o f 8 9 . 6 % fo r  th is  c r o s s  w as c o n s id e ra b ly  h ig h e r  a s  c o m p a re d  to  th o se
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r e p o r t e d  b y  w o r k e r s  on i n t r a h i r s u tu m  c r o s s e s .  T h is  h ig h  v a lu e  in d i­
c a te s  th a t  m o s t  of th e  v a r ia t io n  in  F 2  w as g e n e t ic .  In  th e v ( l~ 8 ) x  (2 -2 )  
a n d  (1 -1 5 ) x  (3 -2 )  c r o s s e s  s im i l a r  h igh  v a lu e s  of h e r i ta b i l i ty  fo r  s e e d  
s iz e  w e re  o b s e rv e d .  S e le c tio n  f o r  se e d  s iz e  on  an  in d iv id u a l p la n t 
b a s is  in  F £  w ill b e  h ig h ly  e f fe c tiv e  in  th is  c r o s s  a l s o .  F r o m  th e  p r a c t i ­
c a l  s ta n d p o in t,  a  b r e e d e r  c an  e s ta b l i s h  F ^  l in e s  w ith  th e  d e s i r e d  s e e d  
s iz e  b y  s e le c t in g  in d iv id u a l F ^  p la n ts .
L in t  D e n s ity  Index  
L in t  d e n s ity  in d e x  fo r  e a c h  of th e  p la n ts  in  the  th r e e  c r o s s e s  
w as c a lc u la te d  a c c o rd in g  to  th e  p ro c e d u re s  m e n tio n e d  u n d e r  M a te r ia ls  
an d  M e th o d s . T h e  sa m e  p la n ts  u s e d  fo r  s e e d  in d e x  w e re  a ls o  u s e d  f o r  
l in t  d e n s ity  in d e x  in  a l l  o f th e  th r e e  c r o s s e s .  T he o r d e r  f o r  d is c u s s io n  
of l i n t  d e n s ity  in d e x  fo r  in d iv id u a l c r o s s e s  is  m a in ta in e d  in  th e  sa m e  
w ay  a s  i t  w as fo r  s e e d  in d e x .
D P L  1 5 -2 -3 (1 -8 )  x  S ea  I s la n d  (2 -2^
T a b le  1 o f th e  A p p en d ix  show s th e  l in t  d e n s ity  in d ic e s  of p a r e n ts  
F j  a n d  p o p u la tio n s . T a b le s  8  and  9 sh o w  th e  f re q u e n c y  d is t r ib u t io n  
an d  s ta t i s t i c a l  v a lu e s  fo r  th e  p a r e n t s ,  F j  a n d  F 2  p o p u la tio n s . F ig u re  4 
sho w s th e  f re q u e n c y  d is t r ib u t io n  c u rv e  f o r  th is  c r o s s .
T h e  D P L  15(1 -8 ) p a r e n t  h ad  a  m e a n  l in t  d e n s ity  in d e x  of 6 . 1 
g r a m s .  T h e  ra n g e  fo r  th is  p a r e n t  w as f r o m  5 .5  g r a m s  to  6 . 6  g r a m s .  
T h e  c o e f f ic ie n t  o f v a r ia t io n  w as 4 . 9%. T he v a r ia t io n  w ith in  th is  p a r e n t
T a b le  8 . F r e q u e n c y  d is t r ib u t io n  of l in t  d e n s ity  in d e x  f o r  th e  p a r e n ts ,  F j  an d  F £  p o p u la tio n s  in  th e  D P L  
1 5 -2 -3 (1 -8 )  x  S e a  I s la n d  (2 -2 )  c r o s s .
N u m b er of p la n ta  in  l in t  d e n s ity  in d e x  c la s s e s
P o p u la tio n  1 .5  1 .8  2. 1 2 .4  2 .7  3 .0  3 .3 316 3 .9  4 .2  4 .5  4 .8  5 .1  5 .4  5 .7 6 .0  6 .3  6 . 6  6 .9  7 .2
D P L  1 5 -2 -3  
1 - 8
\
1 2 10 3 4
S e a  I s la n d  
S A -3 3 9 (2 -2 ) 2 8  13 2
F l 5 11 3 1
F z  1 7 5 1 0  13 28 54 60 52 42 36 24 17 14 3 3 1 2
T a b le  9 . S ta t i s t i c a l  v a lu e s  fo r  l i n t  d e n s ity  in d e x  fo r  th e  p a r e n t s ,  F j  an d  F £  p o p u la tio n s  in  th e  D P L  1 5 -2 -3  
(1 -8 )  x  S e a  I s la n d  S A -339{2-2) c r o s s .
P o p u la tio n N u m b e r  o f p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t of v a r ia t io n
D P L  1 5 -2 -3 (1 -8 ) 2 0 6 . 1 0 .3 0 1 4 . 93 %
S e a  I s la n d  (2 -2 ) 25 4 .4 0 . 199 4 . 52 %
F l 2 0 5 .1 0 .2 0 5 4 . 02 %
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L in t  d e n s ity  in d e x  c la s s e s
F ig u re  4 . F r e q u e n c y  d is t r ib u t io n  c u rv e  of l in t  d e n s ity  in d e x  f o r  th e  p a r e n t s ,  F j  an d  F £  
p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -8 )  x  S e a  I s la n d  (2 -2 )  c r o s s .
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w as 1 . 1  g ra m s  w h ich  w as  s im i la r  to  th a t  r e p o r te d  b y  o th e r  w o rk e rs  
w o rk in g  w ith  d if f e r e n t  v a r i e t i e s  of U p land  c o tto n . A  v a lu e  of 4 . 9% fo r  
c o e f f ic ie n t  of v a r ia t io n  in d ic a te d  th a t  th e  p a r e n t  w as r e l a t iv e ly  h o m o z y ­
g o u s . T he S ea  Island~(2~2) p a r e n t  h a d  a  m e a n  l in t  d e n s ity  in d e x  of 4 .4  
g ra m s ',  th e  r a n g e  b e in g  f ro m  3 .9  g r a m s  to  4 .8  g r a m s .  T he p a r e n ts  d id  
n o t o v e r la p  in  l i n t  d e n s ity  in d e x . T he c o e f f ic ie n t  of v a r ia t io n  fo r  th e  
S e a  I s la n d  p a r e n t  w as 4 .  5% in d ic a tin g  th a t  th e  v a r ia t io n  of 0. 9 g ra m s  
f o r  l in t  d e n s ity  in d e x  in  th is  p a r e n t  w as e s s e n t i a l ly  due to  e n v iro n m e n t 
a n d  th e  p a r e n t  w a s  r e l a t iv e ly  h o m o z y g o u s .
T h e  F i  p o p u la tio n  of 20 p la n ts  r a n g e d  f r o m  4 . 8  g ra m s  to  5 . 7 
g r a m s  f o r  l in t  d e n s i ty  in d e x  w ith  a  m e a n  of 5 . 1 g r a m s .  T h e  c o e f f ic ie n t  
o f v a r ia t io n  fo r  th e  F i  w as  o n ly  4 . 0 %, w h ich  w as s m a l l e r  th a n  e i th e r  
p a r e n t .  T h is  in d ic a te s  th a t  th e  p a r e n ts  w e re  r e l a t iv e ly  h o m o zy g o u s 
a n d  th e  v a r ia t io n  in  F i  w as  e s s e n t i a l ly  due to  e n v iro n m e n t.
T he e n t i r e  F ^  p o p u la tio n  of 372 p la n ts  r a n g e d  f r o m  1 .7  g ra m s  
to  7. 1 g ra m s  in  l i n t  d e n s ity  in d e x , th e  m e a n  b e in g  4 .5  g r a m s .  T he m o d e  
w as 4 .2  g r a m s .  T he f r e q u e n c y  c u rv e  w as f a i r l y  s m o o th  b u t e x te n d e d  
w e ll b e y o n d  th e  p a r e n t  l i m i t s ,  e s p e c ia l ly  on th e  s id e  of lo w  l in t  d e n s ity .  
C o e f f ic ie n t of v a r ia t io n  f o r  F £  w as 19 .0% , a lm o s t  fo u r  t im e s  th a t  of 
e i th e r  p a r e n t  a n d  th e  F p
D o m in a n c e : T h e  m e a n  of th e  tw o p a r e n ts  fo r  l in t  d e n s ity  in d e x  
w as 5 .2  g r a m s .  T he a c tu a l  m e a n  of F j  w as 5 .1  g r a m s ,  w h ich  d id  n o t
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d if fe r  m u c h  f ro m  th e  m e am l in t  d e n s i ty  in d e x  of th e  p a r e n t s .  H o w e v e r , 
th e  m e a n  l in t  d e n s ity  in d e x  of F ^  w as o n ly  4 .5  g r a m s .  T h u s , th e  m e a n  
of F 2  w a s  e s s e n t i a l ly  id e n t ic a l  to  the  m e a n  o f th e  lo w  l in t  d e n s ity  p a r e n t ,  
s u g g e s tin g  s tro n g  d o m in a n c e  fo r  lo w  d e n s ity  o f f i b e r s .  T he r e s u l t s ,  
h o w e v e r , do n o t s u p p o r t  th is  c o n c lu s io n  an d  th e  lo w  m e a n  of F 2  i s  u n ­
d o u b te d ly  c a u s e d  b y  o th e r  c o n d itio n s . F o r  one th in g  th e  m e a n  of F j  
w as  in te r m e d ia te  b e tw e e n  th o s e  of th e  p a r e n t s .  In  a d d itio n , th e  lo w  
m e a n  o f F 2  w as  c a u s e d  b y  th e  64 p la n ts  w h ich  w e re  lo w e r  in  l in t  d e n s ity  
th a n  th e  lo w e s t  p la n ts  of th e  S e a  I s la n d  p a r e n t .
N a tu re  o f g en e  a c tio n : T he e x p e c te d  a r i th m e t ic  m e a n s  of F j  
a n d  F 2  a r e  5 .2 5  g r a m s  a n d  5 . 17 g r a m s ,  r e s p e c t iv e ly .  T h e  e x p e c te d  
g e o m e tr ic  m e a n s  of F j  a n d  F 2  a r e  5 . 13 g r a m s  a n d  5 . 17 g r a m s ,  r e ­
s p e c t iv e ly .  T h e  a c tu a l  m e a n  of F ^  w as 5. 1 g r a m s ,  w h ich  w as s l ig h t ly  
s m a l l e r  th a n  th e  e x p e c te d  a r i th m e t ic  a n d  g e o m e tr ic  m e a n s  of F j .  B u t 
th e  s a m e  r e la t io n s h ip  d o es  n o t e x i s t  in  F £ . T he a c tu a l  m e a n  of F 2  is
4 .  5 g r a m s  w h ich  i s  f a r  f r o m  th e  e x p e c te d  a r i th m e t ic  an d  g e o m e tr ic  
m e a n s  of F 2 0  C o n s e q u e n tly , no  c o n c lu s io n  c a n  b e  d ra w n  a s  r e g a r d s  to  
th e  n a tu r e  of g en e  a c t io n  in  th is  c r o s s .
T r a n s g r e s s iv e  s e g re g a t io n :  A lth o u g h  th e  ra n g e  of F 2  w as e x ­
te n d e d  b e y o n d  th e  p a r e n ta l  r a n g e s  i t  w as n o t u n ifo rm  on b o th  th e  t a i l s .  
T h e re  w e re  o n ly  3 F 2  p la n ts  in c lu d e d  in  tw o l i n t  d e n s i ty .c la s s e s  h ig h e r  
th a n  th e  ra n g e  of th e  U p land  p a r e n t .  T h e re  w e re  64 F 2  p la n ts  w hose 
l i n t  d e n s i ty  in d e x  w as lo w e r  th a n  th e  S e a  I s la n d  p a r e n t .
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A lth o u g h  th e  o c c u r re n c e  of a  l a r g e  n u m b e r  o f F ^  p la n ts  w hich  
w e re  a p p re c ia b ly  b e lo w  th e  ra n g e  of th e  S e a  I s la n d  p a r e n t  in  l in t  
d e n s ity  s u g g e s ts  th a t  t r a n s g r e s s i v e  s e g re g a t io n  fo r  th is  c h a r a c te r  
o c c u r r e d ,  th e  o th e r  r e s u l t s  do n o t c o n f irm  th is  c o n c lu s io n . T h e  
p r in c ip a l  e v id e n c e  a g a in s t  th is  c o n c lu s io n  is  th e  f a c t  th a t  e s s e n t ia l ly  
none of th e  F ^  p la n ts  e x c e e d e d  th e  ra n g e  of th e  h ig h  l i n t  d e n s ity  p a r e n t .
A t l e a s t  tw o  c o n d itio n s  o th e r  th a n  t r a n s g r e s s iv e  s e g re g a t io n  
m a y  h av e  a c c o u n te d  f o r  th e  v e r y  lo w  l in t  d e n s ity  p la n ts  in  F £ . One of 
th e s e  i s  the  e f fe c t  o f la te  m a tu r i ty  on f ib e r  d e n s ity . I t  h a s  b e e n  r e ­
p o r te d  b y  o th e r  w o rk e rs  th a t  th e  n u m b e r  of f ib e r s  o n  co tto n  s e e d  r e ­
d u ce s  a s  th e  s e a s o n  a d v a n c e s .
N u m b e r of g e n e s  in v o lv e d : T he m e a n  d if fe re n c e  of th e  p a r e n ts  
w as 1. 7 g r a m s  fo r  l i n t  d e n s ity  in d e x . D if fe re n t  v a r i e t i e s  of U p land  
c o tto n  h av e  b e e n  found  to  h av e  ev en  h ig h e r  d if f e re n c e s  in  l in t  d e n s ity  
in d e x . T h e re  w e re  s e v e r a l  F ^  p la n ts  th a t  w e re  in c lu d e d  w ith in  the  
r a n g e s  of b o th  th e  p a r e n t s .  T he in f lu e n c e  of e n v iro n m e n t on th e  e x ­
p r e s s io n  of l i n t  d e n s ity  in d e x  w as so  g r e a t  th a t  i t  m ig h t n o t be  r e l ia b le  
to  d ep en d  on  th e  p h en o ty p e  o f th e s e  p la n ts .  I t m ig h t b e  a t  l e a s t  t r u e  th a t  
r e la t iv e ly  few  p a i r s  of g e n e s  a r e  g o v e rn in g  the  in h e r i ta n c e  of l in t  
d e n s ity  in d e x  b e c a u s e  s e v e r a l  p la n ts  h a d  b e e n  r e c o v e r e d  w h ich  h ad  
s im i la r  l in t  d e n s ity  in d ic e s  a s  th e  p a r e n t s .  M in im u m  n u m b e r  of p a i r s  
o f g e n e s  g o v e rn in g  th e  in h e r i ta n c e  of l i n t  d e n s ity  in d e x  a s  d e te rm in e d  b y
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C a s t le - W r ig h t ’s f o rm u la  w as 0 .5 2 .  T h is  e s t im a t io n  w as e v id e n tly  to o  
lo w .
F r o m  a  p r a c t i c a l  s ta n d p o in t i t  i s  im p o r ta n t  th a t  a  la r g e  n u m b e r  
o f F g  p la n ts  w e re  a s  h ig h  in  l in t  d e n s ity  in d e x  a s  th e  h ig h  D P L  15 
p a r e n t .  T h is  m e a n s  th a t  no  g r e a t  d if f ic u lty  sh o u ld  be  m e t  in  r e c o v e r ­
in g  th e  h ig h  f ib e r  d e n s ity  of D P L  15 in  th is  in te r s p e c i f ic  h y b r id .
H e r i ta b i l i ty  a n d  e f fe c t iv e n e s s  o f s e le c t io n :  The b a s ic  a s s u m p ­
t io n  th a t  th e  e f fe c t  of e n v iro n m e n t on in d iv id u a l F 2  p la n ts  an d  th o se  of 
th e  p a r e n ts  is  m o re  o r  l e s s  th e  s a m e , d id  n o t s e e m  to  h o ld  good in  th is  
in te r s p e c i f ic  h y b r id .  S e v e r a l  F 2  p la n ts  w e re  fo u n d  to  be u n b a la n c e d  
an d  a s  a  r e s u l t  th e  v a r ia t io n  in  F £  p o p u la tio n  th ro u g h  th e  e f fe c t  of e n ­
v iro n m e n t w as m u c h  g r e a t e r  th a n  th a t  o f th e  p a r e n ta l  p o p u la tio n s . The 
o b s e rv e d  h e r i ta b i l i ty  v a lu e  m ig h t n o t th e r e f o r e  in d ic a te  th e  e x a c t
a m o u n t of g e n e tic  v a r ia t io n  in  F 2 . A  v e r y  h ig h  h e r i ta b i l i ty  v a lu e  of
\
9 1 . 1% fo r  l in t  d e n s i ty  in d e x  w as fo u n d  in  th is  c r o s s .  H e r i t a b i l i ty  v a lu e s  
v a ry in g  f r o m  50% to  72% h av e  b e e n  r e p o r t e d  b y  o th e r  w o rk e rs  in  i n t r a -  
U p land  c r o s s e s .  A s im i l a r  v a lu e  of h e r i t a b i l i ty  m ig h t b e  p o s s ib le  in  
th is  c r o s s .  S e le c tio n  of in d iv id u a l F  p la n ts  f o r  h ig h  l in t  d e n s i ty  in d ex
u
m a y  b e  f a i r l y  e f fe c tiv e  in  th is  in te r s p e c i f i c  h y b r id .  H ig h  l i n t  d e n s ity  is  
im p o r ta n t  due to  i t s  in f lu e n c e  on h ig h  y ie ld  of l i n t .  S e le c tio n  fo r  h ig h  
l in t  d e n s ity  in d e x  w ill le a d  to  h ig h  y ie ld in g  v a r i e t i e s .
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P P L  1 5 -2 -3 (1 -1 5 )  x  S ea  I s la n d  12B 2(3-2 )
L in t  d e n s ity  in d ic e s  fo r  a l l  p la n ts  of th e  p a r e n ts ,  F j  and  F 2  
p o p u la tio n s  a r e  show n in  T a b le  2 of th e  A p p en d ix . F re q u e n c y  d i s t r i ­
b u tio n  a n d  s ta t i s t i c a l  v a lu e s  a r e  p r e s e n te d  in  T a b le s  10 an d  11. F ig u re  5 
sho w s th e  f re q u e n c y  d is t r ib u t io n  c u rv e  fo r  d if f e r e n t  p o p u la tio n s  in  th is  
c r o s s .
The D P L  15(1 -15) p a r e n t  h ad  a  ra n g e  f ro m  4 .9  g r a m s  to  6 . 2 
g r a m s ,  w ith  a  m e a n  l in t  d e n s ity  in d e x  of 5 . 7 g r a m s .  T he c o e f f ic ie n t of 
v a r ia t io n  fo r  th is  p a r e n t  w as 5. 3%, w h ich  in d ic a te d  th a t  th e  p a r e n t  w as 
r e l a t iv e ly  h o m o zy g o u s a n d  th e  v a r ia t io n  of 1. 3 g ra m s  w ith in  th is  p a r e n t  
w as  due to  e n v iro n m e n ta l  in f lu e n c e s .  T h e  ra n g e  fo r  th e  S e a  I s la n d  
p a r e n t  w as f ro m  3. 7 g r a m s  to  4 . 5 g ra m s  w ith  a  m e a n  l in t  d e n s ity  in d ex  
o f  4 . 0 g r a m s .  T h is  m e a n  l in t  d e n s ity  in d e x  w as b a s e d  on 8  p la n ts  f ro m  
s e l f  p ro g e n y  of th e  p a r e n t  p la n t a n d  15 p la n ts  f ro m  th e  g re e n h o u s e  open  
p o l l in a te d  p a r e n ta l  m a t e r i a l .  M ean  l in t  d e n s ity  in d ic e s  fo r  th e s e  8  an d  
15 p la n ts  w e re  id e n t ic a l  a n d  w e re  e q u a l to  th e  m e a n  of a l l  th e  23 p la n ts  
to g e th e r .  T he v a r ia t io n  of 0. 8  g r a m s  f o r  l in t  d e n s ity  in d e x  found  in  th is  
p a r e n t  w as c o n s id e ra b ly  lo w e r  th a n  th a t  fo u n d  in  U pland  p a r e n t .  T he 
c o e f f ic ie n t  of v a r ia t io n  fo r  th is  p a r e n t  h o w e v e r , w as 6 . 6 %, s l ig h tly  
h ig h e r  th a n  th a t  fo r  th e  U pland  p a r e n t .
T he 19 p la n ts  of F p  h o w e v e r , r a n g e d  f ro m  5 .0  g r a m s  to  5 .5  
g r a m s  fo r  l in t  d e n s ity  in d e x  w ith  a  m e a n  of 5 . 3 g r a m s .  T he c o e f f ic ie n t
T a b le  10. F re q u e n c y  d is t r ib u t io n  of l in t  d e n s ity  in d e x  fo r  th e  p a r e n t s ,  F j  an d  F 2  p o p u la tio n s  in  th e  D P I/ 
1 5 -2 -3 (1 -1 5 )  x  S e a  I s la n d  12B 2(3-2 ) c r o s s .
N u m b e r  o f p la n ts in  l in t  d e n s ity  in d e x  c la s s e s
P o p u la tio n s  1 .5  1 .8  2 . 1 2 .4  2 .7  3 .0  3 .3  3 .6 3 .9  4 .2  4 .5  4 .8  5 . 1 5 .4 5 .7  6 .0  6 .3  6 . 6  6 .9  7 .2
D P L  1 5 -2 -3  
(1 -1 5 ) 1 4 9 5 1
S e a  I s la n d
12B 2 (3 -2 ) 4 10 6  3
F l 1 0  9
F?. 1 4  2 8  9 25 21 27 42 31 43 35 14 13 11 7 4 1
T a b le  11. S ta t i s t i c a l  v a lu e s  fo r  l i n t  d e n s ity  in d e x  fo r  the  p a r e n t s ,  F j  an d  F £  p o p u la tio n s  in  th e  DPLi 1 5 -2 -3  
(1 -1 5 ) x  S e a  I s la n d  12B 2(3-2 ) c r o s s .
P o p u la tio n N u m b e r o f p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t of v a r ia t io n
D P L  1 5 -2 -3 (1 -1 5 ) 2 0 5 .7 0 .3 0 1 5 .2 8  %
S e a  I s la n d  12B 2(3-2) 23 4 .0 0 .2 6 5 6 . 63 %
. . .  F , 19 5. 3 0 .1 1 8 2 .2 3  %
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L in t  d e n s ity  in d e x  c la s s e s
F ig u r e  5 . F r e q u e n c y  d is t r ib u t io n  c u rv e  of l in t  d e n s ity  in d e x  f o r  th e  p a r e n t s ,  F ^  a n d  F 2  
p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -1 5 )  x  S e a  I s la n d  12B 2(3-2 ) c r o s s .
O '
65
of v a r ia t io n  f o r  F j  w as o n ly  2. 3%, w h ich  in d ic a te d  th a t  p a r e n ta l  p la n ts  
w h ich  w e re  c r o s s e d  to  p ro d u c e  th is  F j  p o p u la tio n  w e re  r e la t iv e ly  
h o m o z y g o u s , a n d  th a t  th e  v a r ia t io n  of 0 .5  g r a m s  in  th e  F j  w as due to  
c h a n c e  a lo n e .
T h e  F £  p o p u la tio n  w as r e p r e s e n te d  b y  298 p la n ts  w h ich  ra n g e d  
f r o m  lw:4 g r a m s  to  6 .9  g r a m s  w ith  a  m e a n  l i n t  d e n s i ty  in d e x  of 4 .4  
g r a m s .  T he f re q u e n c y  d is t r ib u t io n  c u rv e  a s  show n in  F ig u re  5, w as 
n o t u n ifo rm  a n d  sm o o th . T he m o d a l c la s s  w as 4 .8  g r a m s  w ith  43 
p la n ts .  T h e re  w e re  42 p la n ts  in  th e  4 .2  g r a m  c l a s s .  T he c u rv e  w as 
z ig z a g  down to  th e  lo w e r  e x t r e m e ,  b u t w as f a i r l y  s m o o th  on the  h ig h e s t  
e x t r e m e .
D o m in a n c e : T he a r i th m e t ic  a v e ra g e  of th e  p a r e n ts  f o r  l in t  
d e n s ity  in d e x  w as  4 ,9  g r a m s .  T he m e a n  of th e  F j  w as 5 . 3 g r a m s .  T h e  
m e a n  of th e  Fj> w as 4 .4  g r a m s .  T h is  lo w  v a lu e  of F ^  m e a n  w as p ro b a b ly  
due to  o th e r  r e a s o n s  r a t h e r  th a n  d o m in an ce  of lo w  l i n t  d e n s ity  in d e x . In  
th is  c r o s s  th e  F j  m e a n  w as 0 .4  g r a m  h ig h e r  th a n  th e  a r i th m e t ic  a v e ra g e  
of th e  p a r e n ts  w h ich  m ig h t  in d ic a te  a  p a r t i a l  d e g re e  of d o m in a n ce  of 
h ig h  l in t  d e n s i ty  in d e x . T h e re  w e re  o n ly  5 p la n ts  w ith  a  h ig h e r  l in t  
d e n s ity  in d e x  th a n  a n y  of th e  U p land  p la n ts .  A lth o u g h  th e r e  w as a n  in d i ­
c a tio n  fo r  p a r t i a l  d o m in an c e  of h ig h  l in t  d e n s ity  in d e x , i t  c an  no t be  
p o s i t iv e ly  c o n c lu d e d , due to  th e  r e c o v e r y  of v e r y  fe w  p la n ts  in  F;> w ith  
h ig h  l in t  d e n s i ty  in d e x .
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T r a n s g r e s s iv e  s e g re g a t io n :  T he r a n g e  of th e  F 2  p o p u la tio n  
w as n o t u n ifo rm  on  b o th  th e  t a i l s .  No d e f in ite  e v id e n c e  fo r  d o m in a n c e  
of h ig h  o r  lo w  l in t  d e n s ity  in d e x  w as o b s e rv e d .  O nly  5 F 2  p la n ts  e x ­
c e e d e d  th e  ra n g e  of th e  U p land  p a r e n t .  T h e re  w e re  49 F 2  p la n ts  w ith  
a  l in t  d e n s ity  in d e x  lo w e r  th a n  th a t  of an y  of th e  p la n ts  o f the  S e a  
I s la n d  p a r e n t .  T h e  r e a s o n s  fo r  th is  u n e v e n  d is t r ib u t io n  w e re  d i s ­
c u s s e d  in  th e  f i r s t  c r o s s .  T h e se  d a ta  th e r e f o r e  do n o t in d ic a te  
d e f in ite ly  th a t  t r a n s g r e s s iv e  s e g re g a t io n  fo r  l i n t  d e n s i ty  in d e x  o c ­
c u r r e d  in  th is  c r o s s .  P ro g e n y  t e s t s  of in d iv id u a l F 2  p la n ts  in  F 3  l in e s  
w ould  a c tu a l ly  b e  th e  r e l ia b le  p ro c e d u re  to  d e r iv e  a n y  d e f in ite  c o n c lu ­
s io n s  a b o u t t r a n s g r e s s i v e  s e g re g a t io n  in  th is  c r o s s .
N u m b e r  o f g e n e s  in v o lv ed : T h e  m e a n  d if fe re n c e  o f th e  p a r e n ts  
w as 1. 7 g r a m s  f o r  l in t  d e n s ity  in d e x . T h is  d if f e re n c e  w as n o t g r e a t e r  
th a n  th a t  o b s e rv e d  in  d if f e r e n t  v a r i e t i e s  of U p lan d  c o tto n . S e v e r a l  F 2  
p la n ts  w e re  in c lu d e d  in  th e  r a n g e s  of b o th p h re n ts .  C o n s id e r in g  th e  i n ­
f lu e n c e  of e n v iro n m e n t on the  u n b a la n c e d  g e n o ty p e s  o f d if f e r e n t  F 2  
p la n ts ,  a t  l e a s t  a  fe w  of th e s e  F 2  p la n ts  m ig h t b e  g e n o tip ic a l ly  s im i la r  
to  th e  p a r e n t s .  T h is  in d ic a te s  th a t  th e  in h e r i ta n c e  of l in t  d e n s ity  in d e x  
p ro b a b ly  w as g o v e rn e d  b y  r e la t iv e ly  fe w  p a i r s  of g e n e s .  I t c a n  be s e e n  
th a t  in  a  b re e d in g  p r o g r a m  in v o lv in g  c r o s s e s  o f U p lan d  a n d  S e a  I s la n d  
c o tto n s  th e  b r e e d e r  m a y b e  ab le  to  r e c o v e r  p la n ts  w ith  d e s i r e d  l in t  
d e n s ity  in d e x  w ith o u t m u c h  d iff ic u lty .
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H e r i ta b i l i ty  an d  e f fe c t iv e n e s s  of s e le c t io n :  In  th is  c r o s s  a  
h e r i ta b i l i ty  v a lu e  of 82 . 2% w as o b s e rv e d  fo r  l i n t  d e n s ity  in d e x . T h is  
v a lu e  w as lo w e r  th a n  th e  one o b s e rv e d  f o r  th e  ( 1 - 8 ) x  ( 2 - 2 ) c r o s s ,  b y  
10%. H o w e v e r , 82 .2%  is  c o n s id e re d  to  be  a  h ig h  h e r i ta b i l i ty  v a lu e , a s  
c o m p a re d  to  th o s e  fo u n d  b y  o th e r  w o rk e r s  in  i n t r a h i r s u tu m  c r o s s e s .  
A lth o u g h  the h e r i ta b i l i ty  w as r e l a t iv e ly  h ig h  i t  do es  n o t n e c e s s a r i l y  i n ­
d ic a te  th a t  m o s t  of th e  v a r ia t io n  in  F g  w as g e n e t ic .  T h e  e f fe c t  o f e n ­
v iro n m e n t on in d iv id u a l F ^  p la n ts  w as m u c h  g r e a t e r  th a n  th a t  on the 
p a r e n t s .  A c c o rd in g  to  th e  c o n c e p t of h e r i t a b i l i ty  an y  v a r ia t io n  th ro u g h  
e n v iro n m e n ta l  in f lu e n c e s  m o re  th a n  th e  a v e ra g e  v a r ia t io n  of th e  two 
p a r e n ts  is  a c tu a l ly  t r e a t e d  a s  g e n e tic  v a r ia t io n .  A s a  r e s u l t  th e  h e r i t ­
a b i l i ty  v a lu e  m a y  n o t e s s e n t ia l ly  b e  a n  in d ic a t io n  of th e  t r u e  g e n e tic  
v a r ia t io n  in  F £ .  G iv ing  a llo w a n c e  to  th e s e  f a c to r s  i t  c o u ld  s t i l l  be s e e n  
th a t  a t  l e a s t  50% of th e  F 3  l in e s  m a y  b eh a v e  s im i l a r l y  in  m e a n  l in t  
d e n s ity  in d ex  l ik e  th e  r e s p e c t iv e  F 2  p la n ts  f r o m  w h ich  th e y  a r e  d e r iv e d . 
S e le c t io n  fo r  l in t  d e n s ity  in d e x  on an  in d iv id u a l p la n t  b a s is  m a y  t h e r e ­
fo re  b e  f a i r ly  r e l i a b le .
P P L  1 5 -2 -3 (1 -4 )  x  F i j i  S e a  I s la n d  (4 -2 )
T a b le  3 of th e  A p p en d ix  sho w s l in t  d e n s ity  in d ic e s  f o r  p a r e n ts ,  
F j  a n d  F ^  p o p u la tio n s  of th i s  c r o s s .  F r e q u e n c y  d is t r ib u t io n  an d  
s ta t i s t i c a l  v a lu e s  f o r  a l l  p o p u la tio n s  of th is  c r o s s  a r e  p r e s e n te d  in  
T a b le s  12 an d  13. F ig u re  6  show s th e  f re q u e n c y  d is t r ib u t io n  c u rv e  f o r
T a b le  12. F re q u e n c y  d is t r ib u t io n  of l in t  d e n s ity  in d e x  f o r  tb e  p a r e n t s ,  F ^  an d  F £  p o p u la tio n s  in  th e  D P L  
1 5 -2 -3 (1 -4 )  x  F i j i  S e a  I s la n d  (4 -2 )  c r o s s .
N u m b e r  of p la n ts  in  l in t  d e n s ity  in d e x  c la s s e s
P o p u la tio n  1 .5 1 .8  2 . 1 2 .4  2 .7  3 .0  3 .3  3 .6  3 .9  4 .2 4 .5  4 .8 5 . 1 5 .4  5 .7  6 .0  6 .3  6 . 6  6 .9  7 .2
D P L  1 5 -2 -3  
< 1 -4 ) 1 2  8  2
F i j i  S e a  I s la n d  
(4 -2 ) 3 6  4
F ] 2 4 9 3
F 2 2 9 11 17 29 32 47 38 35 30 21 23 12 3 3
T a b le  13. S ta t i s t i c a l  v a lu e s  f o r  l i n t  d e n s ity  in d e x  f o r  th e  p a r e n t s ,  F  j  an d  F 2  p o p u la tio n s  in  th e  D P L  1 5 -2 -3  
(1 -4 )  x  F i j i  S e a  I s la n d  (4 -2 )  c r o s s .
P o p u la tio n N u m b e r  o f p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t of v a r ia t io n
D P L  1 5 -2 -3 (1 -4 } 13 6 . 0 0. 238 3 .9 7  %
F i j i  S e a  I s la n d  (4 -2 ) 13 4 .6 ,0. 233 5 .0 7  %
F l 18 5 .3 0 . 1 9 6 3 .7 0  %
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L in t  d e n s ity  in d e x  c la s s e s
F ig u re  6 . F r e q u e n c y  d is t r ib u t io n  c u rv e  of l in t  d e n s ity  in d e x  fo r  th e  p a r e n t s ,  F j
a n d  F £  p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -4 )  x  F i j i  S e a  I s la n d  (4 -2 )  c r o s s .
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p a r e n t s ,  F j  and  F 2  p o p u la tio n s .
D P L  15(_l-4) h ad  a  m e a n  l in t  d e n s ity  in d e x  of 6 .0  g r a m s .  T he 
13 p la n ts  o f th is  p a r e n t  r a n g e d  f r o m  5 .4  g ra m s  to  6 . 3 g r a m s .  T he c o ­
e f f ic ie n t  o f v a r ia t io n  fo r  th is  p a r e n t  w as o n ly  4 .  0%. T h e  v a r ia t io n  of 
0 . 9  g r a m s  w ith in  th is  p a r e n t  w as a p p a re n t ly  due to  e n v iro n m e n ta l  i n ­
f lu e n c e s  a n d  the  p a r e n t  w as r e la t iv e ly  h o m o z y g o u s . T he F i j i  S e a  I s la n d  
p a r e n t  r a n g e d  f ro m  4 . 1 g ra m s  to  4 . 8  g ra m s  f o r  l in t  d e n s i ty  in d e x , w ith  
a  m e a n  of 4 . 6  g r a m s .  V a r ia t io n  w ith in  th is  p a r e n t  w as 0. 7 g ra m s  , 
w h ich  w as s m a l l e r  th a n  th a t  of th e  U pland  p a r e n t .  H o w e v e r , th e  c o ­
e f f ic ie n t  of v a r ia t io n  w as 5 . 1%, w h ich  w as h ig h e r  th a n  th e  one f o r  th e  
U pland  p a r e n t  b y  1. 1%.
T he F j  p o p u la tio n  of 18 p la n ts  h a d  a  m e a n  l i n t  d e n s ity  in d e x  of
5 . 3 g r a m s ,  th e  r a n g e  b e in g  4 .9  g r a m s  to  5 . 6  g r a m s .  V a r ia t io n  w ith in  
th e  F j  p o p u la tio n  w as 0. 7 g r a m s .  C o e ff ic ie n t of v a r ia t io n  fo r  F j  w as 
3. 7%, e v e n  l e s s  th a n  th e  one fo r  th e  U pland  p a r e n t .  T he ra n g e  of F j  
o v e r la p s  w ith  the  u p p e r  a n d  lo w e r  r a n g e s  of F i j i  S e a  I s la n d  a n d  U p lan d  
p a r e n t s ,  r e s p e c t iv e ly .
T he F 2  p o p u la tio n  h a d  a  m e a n  l in t  d e n s i ty  in d e x  of 4 . 5 g r a m s ,  
e v e n  s m a l l e r  th a n  th a t  of F i j i  S e a  I s la n d . T he ra n g e  f o r  th e  F g  w as 
f ro m  2 .4  g ra m s  to  6 .9  g r a m s .  T he f re q u e n c y  d is t r ib u t io n  c u rv e  fo r  
F 2  w as  f a i r l y  sm o o th . C o e f f ic ie n t of v a r ia t io n  f o r  F 2  w as 19 .6% , w h ich  
w as a b o u t fo u r  to  f iv e  t im e s  h ig h e r  th a n  e i th e r  p a r e n t .  T h e re  w e re  2 
p la n ts  in  l in t  d e n s ity  in d ex  c la s s  2 .4  g ra m s  a n d  3  p la n ts  in  6 .9  g r a m s
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c l a s s .  T h e  e x t r e m e s  a r e  p ro b a b ly  n o t in c lu d e d  in  th i s  c r o s s .
D o m in a n c e : T he a r i th m e t ic  a v e ra g e  of th e  l in t  d e n s i ty  in d ic e s  
o f th e  p a r e n ts  w as 5 . 3 g r a m s ,  w h ich  w as id e n t ic a l  to  th e  o b s e rv e d  F j  
m e a n . T h is  in d ic a te s  th a t  th e r e  w as no d o m in a n ce  of e i th e r  h ig h  o r  lo w  
l i n t  d e n s ity  in d e x . T he m e a n  l in t  d e n s ity  in d e x  of F 2  w as 4 .5  g r a m s ,  
th e  lo w  m e a n  b e in g  due to  th e  s a m e  r e a s o n s  d is c u s s e d  f o r  th e  f i r s t  tw o  
c r o s s e s .
T r a n s g r e s s iv e  s e g re g a t io n :  T h e  F 2  p o p u la tio n  b e h a v e d  m o re  
o r  l e s s  th e  sa m e  w ay  a s  in  th e  f i r s t  tw o  c r o s s e s .  A lth o u g h  100 
p la n ts  h ad  a  lo w e r  l in t  d e n s ity  in d e x  th a n  th a t  of a n y  of th e  S e a  I s la n d  
p la n ts ,  o n ly  3 F  p la n ts  e x c e e d e d  th e  h ig h  l in t  d e n s ity  p a r e n t .  U nder
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a b s e n c e  of d o m in a n c e  t r a n s g r e s s i v e  s e g r e g a te s  s h o u ld  be  e v e n ly  d i s ­
t r ib u te d  on b o th  th e  t a i l s .  T he th r e e  p la n ts  w ith  h ig h  l in t  d e n s ity  in d e x  
m a y  n o t n e c e s s a r i l y  be  due to  th e  n ew  g en e  c o m b in a tio n s  fo r  h ig h e r  l in t  
d e n s ity .  C o n s id e r in g  th e s e  p o in ts  i t  s e e m s  lo g ic a l  to  c o n c lu d e  th a t  
t r a n s g r e s s i v e  s e g re g a t io n  p ro b a b ly  d id  n o t o c c u r  in  th is  c r o s s  f o r  l in t  
d e n s i ty  in d e x .
N u m b e r  of g e n e s  in v o lv e d : T he m e a n  d if fe re n c e  of th e  p a r e n ts  
f o r  l in t  d e n s ity  in d e x  w as 1 .4  g r a m s ,  w h ich  w as e v e n  s m a l l e r  th a n  th a t  
f o r  th e  f i r s t  tw o  c r o s s e s .  T h e re  w e re  59 F ^  p la n ts  w h ich  w e re  in c lu d e d  
in  th e  ra n g e  o f th e  U pland  p a r e n t ,  an d  120 F 2  p la n ts  w e re  in c lu d e d  in  th e  
ra n g e  of S e a  I s la n d  p a r e n t .  S e v e r a l  of th e s e  p la n ts  m a y  b e  g e n o tip ic a l ly  
s im i l a r  to  th e  p a r e n t s .  I t c a n n o t b e  d e f in ite ly  d e te r m in e d  ab o u t th e i r
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g en o ty p e  j u s t  b y  lo o k in g  a t  t h e i r  p h en o ty p e  due to  th e  e f fe c t  of e n v ir o n ­
m ent; on th e  e x p r e s s io n  of l in t  d e n s ity  in d e x . P ro g e n y  t e s t s  of in d iv id u a l 
F ^  p la n ts  sh o u ld  g ive  r e l ia b le  in fo rm a tio n  in  th is  r e s p e c t .  T he m e a n  
d if fe re n c e  of th e  p a r e n ts  w as r e l a t iv e ly  lo w  an d  s e v e r a l  F £ p la n ts  w e re  
r e c o v e r e d  in  th e  p a r e n ta l  r a n g e s  s u g g e s tin g  th a t  l in t  d e n s ity  in d e x  m ig h t 
b e  g o v e rn e d  b y  r e l a t iv e ly  few  p a i r s  o f g e n e s .  I t  m ig h t be  e v e n  s m a l le r  
th a n  th o se  fo r  th e  f i r s t  tw o c r o s s e s .  In  a  b re e d in g  p r o g r a m  th is  in f o r m a ­
tio n  w ill b e  of g r e a t  v a lu e  fo r  th e  b r e e d e r  to  e s ta b l i s h  d e s i r e d  l in t  d e n s ity  
in d e x  in  n e w  s t r a i n s .  T h e se  d a ta  in d ic a te  th a t  th e r e  w ill n o t  be a n y  
s e r io u s  h a n d ic a p  to  r e c o v e r in g  p la n ts  w ith  d e s i r e d  l in t  d e n s ity  in  r e l a ­
t iv e ly  s m a l l  F 2  p o p u la tio n .
H e r i t a b i l i ty  a n d  e f fe c t iv e n e s s  of s e le c t io n :  T he h e r i t a b i l i ty  fo r  
th i s  c r o s s  w as 9 2 .8 % , a lm o s t  id e n t ic a l  to  th a t  of th e  ( 1 - 8 ) x  ( 2 - 2 ) c r o s s .  
T h e  c h a n c e s  of e s ta b l is h in g  F 3  l in e s  w ith  h ig h  l in t  d e n s ity  in d e x  a r e  h ig h . 
S e le c t io n  o f in d iv id u a l F 2  p la n ts  w ith  h ig h  l in t  d e n s ity  in d e x  w ill a t  l e a s t  
g iv e  50% o r  m o re  of F 3  l in e s  w ith  h ig h  l in t  d e n s i ty  in d e x , a s  m o s t  of th e  
v a r ia t io n  in  F 2  f o r  l in t  d e n s ity  in d e x  w as g e n e t ic .  T h e o re t ic a l ly ,  9 ou t 
o f 1 0  F ^  l in e s  sh o u ld  r e s e m b le  t h e i r  r e s p e c t iv e  F 2  p la n t in  r e s p e c t  to  
l i n t  d e n s ity  in d e x . I t  sh o u ld  be  r e m e m b e re d ,  h o w e v e r , th a t  th e  e s t i m a ­
t io n  of g e n e tic  v a r ia t io n  in  F 2  i s  b a s e d  on  th e  a s s u m p tio n  th a t  e n v ir o n ­
m e n ta l  v a r ia t io n  in  F 2  is  id e n t ic a l  to  th a t  of th e  a v e ra g e  o f e i th e r  p a r e n t .  
B u t s u c h  a  s itu a t io n  is  n o t t r u e  in  th is  c a s e .  T h e r e f o r e ,  th e  a c tu a l  v a lu e
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o f h e r i ta b i l i ty  i s  l e s s  th a n  th e  e s t im a te .  T he h ig h  h e r i ta b i l i ty  v a lu e  
s h o u ld  th e r e f o r e  b e  lo o k e d  upon  w ith  p r e c a u t io n .
L in t  In d ex
T a b le s  1, 2 , a n d  3 of th e  A pp en d ix  sh o w  th e  l in t  in d ic e s  o f a l l  
p la n ts  in  th e  p a r e n t ,  F j  an d  F 2  p o p u la tio n s  of th e  th r e e  c r o s s e s .  L in t 
in d ic e s  w e re  c a lc u la te d  a c c o rd in g  to  th e  f o rm u la  m e n tio n e d  u n d e r  
M a te r ia l s  an d  M eth o d s . T he s a m e  p la n ts  fo r  e a c h  c r o s s  w e re  u s e d  fo r  
w h ich  s e e d  in d e x  and  l in t  d e n s ity  in d ex  h av e  b e e n  d is c u s s e d  e a r l i e r .  It 
s h o u ld  be  n o te d  th a t  l in t  in d e x  i s  c o m p o se d  of th e  tw o  c o m p o n e n ts , s e e d  
in d e x  an d  l in t  d e n s ity  in d e x . L a rg e  s e e d  w ill h av e  p ro p o r t io n a l ly  m o re  
l i n t  b e a r in g  a r e a  th a n  s m a l l  s e e d .  F u r th e r m o r e ,  th e  d e n s ity  of f ib e r s  
w ill  a ls o  in f lu e n c e  th e  m a g n itu d e  of l in t  in d e x . T h e s e  p o in ts  w ill b e  
d i s c u s s e d  e x te n s iv e ly  u n d e r  c o r r e la t io n  of c h a r a c t e r s .  H o w e v e r , 
th e y  a r e  m e n tio n e d  h e re  to  e m p h a s iz e  th e  f a c t  th a t ,  in te r a c t io n  of th e s e  
c o m p o n e n ts  of l in t  in d e x  w ill  a c tu a l ly  d e te rm in e  th e  m a g n itu d e  of l in t  
in d e x  fo r  a n y  p a r t i c u la r  p la n t .
D P L  1 5 -2 -3 (  1-8) x  S e a  I s la n d  (2 -2 )
F r e q u e n c y  d is t r ib u t io n  an d  s t a t i s t i c a l  v a lu e s  fo r  l i n t  in d e x  in
th is  c r o s s  a r e  p r e s e n te d  in  T a b le s  14 a n d  15. F ig u re  7 sh o w s th e  f r e ­
q u e n c y  d is t r ib u t io n  c u rv e .
D P L  15 (1 -8 ) r a n g e d  f r o m  5 .4  g r a m s  to  7. 0 g ra m s  w ith  a  m e a n  
l in t  in d ex  o f 6 .3  g r a m s .  T he c o e f f ic ie n t  of v a r ia t io n  w as o n ly  2 .2 % ,
T a b le  14. F re q u e n c y  d is t r ib u t io n  of l in t  in d e x  fo r  th e  p a r e n ts  F j ,  F 2  p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -8 ) x  
S ea  I s la n d  SA(2~2) c r o s s .
N u m b e r  of p la n ts in  l in t  in d e x  c la s s e s
P o p u la tio n  1 .5  2 .0  2 .5  3 .0  3 .5  4 .0  4 .5 5 .0 ' 5 .5 6 .0  6 .5  7 .0  7 .5  8 .0  8 .5 9 .0  9 .5  1 0 .0  1 0 .5  1 1 .0  1 1 .5
D P L  1 5 -2 -3  
( 1 - 8 ) 2 7 7 4
S e a  I s la n d  
S A 339(2-2) 4 1 0 9  2 •
F l  ...................... 8  9 3
F ?  1 8  11 30 42 67 59 47 47  30 12 11 4 2  1
T a b le  15. S ta t i s t i c a l  v a lu e s  fo r  l in t  in d e x  fo r  th e  p a r e n ts ,  F j  a n d  F 2  p o p u la tio n s  in  th e  D P L  15—2 —3(^1—8) x  S e a  
I s la n d  S A -3 3 9 (2 -2 ) c r o s s .
P o p u la tio n  N u m b er of p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t of v a r ia t io n
D P L  1 5 -2 -3 (1 -8 )  20 6 . 3 0 .1 3 7 2 .1 8  %
S e a  I s la n d  (2 -2 )  25 5 .7 0 . 108 1 . 9 0  %
F i  20 6 . 8 0 .3 0 7 5 .5 2  %
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F ig u re  7 . F r e q u e n c y  d is t r ib u t io n  c u rv e  of l in t  in d e x  f o r  th e  p a r e n t s ,  F j  a n d  F 2  




a lth o u g h  th e  v a r ia t io n  w ith in  th is  p a r e n t  w as 1. 6  g r a m s .  T he very- 
s m a l l  v a lu e  of c o e f f ic ie n t  o f v a r ia t io n  in d ic a te d  th a t  th e  p a r e n t  w as 
r e l a t iv e ly  h o m o z y g o u s . T he S ea  I s la n d  p a r e n t  h ad  a  m e a n  l in t  in d e x  
of 5 .7  g r a m s ,  th e  r a n g e  b e in g  f ro m  5 .2  g ra m s  to  6 .4  g r a m s .  T h e  c o ­
e f f ic ie n t  of v a r ia t io n  w as o n ly  1 . 9 % w h ich  in d ic a te d  th a t  th is  p a r e n t  w as
r e la t iv e ly  h o m o z y g o u s . It sh o u ld  b e  n o te d  th a t  th e  U pland  p a r e n t  h a d
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a  s m a l l  s e e d  s iz e  b u t a  h ig h  l in t  d e n s ity  in d e x , w h ile  S e a  I s la n d  h a d  a  
l a r g e  s e e d  s iz e  b u t a  lo w  l in t  d e n s ity  in d e x . C o n se q u e n tly , t h e i r  m e a n  
l i n t  in d ic e s  d id  n o t d if fe r  w id e ly . The r a n g e s  of th e s e  tw o p a r e n ts  fo r  
l i n t  in d e x  o v e r la p p e d  c o n s id e ra b ly .
T h e  F j  p o p u la tio n  of 20 p la n ts  r a n g e d  f ro m  6 . 3 g ra m s  to  7 .4  
g r a m s  w ith  a  m e a n  l in t  in d e x  of 6 . 8  g r a m s .  T he c o e f f ic ie n t  of v a r i a ­
t io n  fo r  F j  w as 5 .5%  w h ich  w as m o re  th a n  tw o t im e s  th a t  o f e i th e r  
p a r e n t .
T he F £  p o p u la tio n  r a n g e d  f ro m  1. 6  g r a m s  to  9« 6  g ra m s  f o r  l in t  
in d e x  w ith  a  m e a n  l in t  in d e x  of 5 . 6  g r a m s ,  e v e n  s m a l l e r  th a n  th a t  of 
th e  S e a  I s la n d  p a r e n t .  T he f re q u e n c y  d is t r ib u t io n  c u rv e  w as n o t q u ite  
sm o o th  an d  e x te n d e d  w e ll b ey o n d  th e  l im i t s  of e i th e r  p a r e n t .  C o e f f i­
c ie n t  of v a r ia t io n  f o r  F 2  w as 2 1 .7 % , a lm o s t  te n  t im e s  th a t  of e i th e r  
p a r e n t .  T he r a n g e  in  th e  F 2  p o p u la tio n  w as 8 .0  g r a m s .  T he m o d a l 
c l a s s  w as 5 .0  g r a m s ,  e v e n  s m a l l e r  th a n  th e  F 2  m e a n .
D o m in an ce : M ean  of th e  p a r e n ts  w as 6 .0  g r a m s  a n d  th e  a c tu a l
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m e a n  of F j  f o r  l in t  in d e x  w as 6 . 8  g r a m s ,  e v e n  h ig h e r  th a n  th a t  fo r  th e  
U p land  p a r e n t .  Tw o f a c to r s  a r e  g o v e rn in g  th i s  h ig h  l i n t  in d e x . S ee d  
in d e x  of F j  w as l a r g e r  th a n  e i th e r  p a r e n t  an d  th e  F j  h a d  a  l in t  d e n s ity  
in d e x  h ig h e r  th a n  S e a  I s la n d . L a rg e  s e e d  s iz e  w ith  h ig h e r  l in t  d e n s ity  
in d e x , c o n s e q u e n tly , g av e  a  h ig h e r  v a lu e  fo r  l i n t  in d e x  in  F j .  T hus 
w hat a p p e a r s  to  b e  d o m in an c e  fo r  h ig h  l in t  in d e x  w as c a u s e d  b y  h y b r id  
v ig o r  fo r  l a r g e  s iz e  of s e e d .  E f f e c t  of d o m in an ce  a n d  h y b r id  v ig o r  in  
s e e d  s iz e  h a s  b e e n  d is c u s s e d  e a r l i e r .  T h ro u g h  la c k  of d o m in an ce  in  
l in t  d e n s ity ,  th e  F j  h ad  m o re  o r  l e s s  a n  a v e ra g e  l in t  d e n s ity  in d e x  of 
th e  p a r e n t s .  A s a  r e s u l t  of th e  in te r a c t io n  of th e s e  tw o  co m p o n en ts  th e  
m e a n  l in t  in d e x  of F j  sh o w ed  e v id e n c e  o f d o m in an ce  f o r  h ig h  l in t  in d e x . 
T h is  i l l u s t r a t e s  th e  im p o s s ib i l i ty  o f m ak in g  a  g e n e tic  a n a ly s is  o f a  
c h a r a c te r  c o m p le x  s u c h  a s  l in t  in d e x .
T r a n s g r e s s iv e  s e g re g a t io n :  T h ro u g h  s e g re g a t io n  an d  r e c o m b i­
n a tio n  of th e  g e n e s  g o v e rn in g  s e e d  in d e x  and l i n t  d e n s ity  in d e x , new  
c o m b in a tio n s  fo r  s m a l l  s e e d  s iz e  w ith  a  low  l i n t  d e n s ity  in d e x  an d  
la r g e  s e e d  s iz e  w ith  a  h ig h  l in t  d e n s ity  in d ex  c o u ld  r e s u l t .  T h e se  
c o m b in a tio n s  w ou ld  r e s u l t  in  in d iv id u a ls  w ith  v e r y  lo w  an d  v e r y  h ig h  
l in t  in d ic e s ,  r e s p e c t iv e ly .  P la n t  n u m b e r  8 -3 4  h ad  a  s e e d  in d e x  of 8 . 0 
g r a m s .  T he m e a n  s e e d  in d e x  of th e  U pland p a r e n t  in  th is  c r o s s  w as 
9 .3  g r a m s .  T h is  p la n t  h a d  a  l in t  d e n s ity  in d e x  of o n ly  1. 7 g r a m s .  T he 
m e a n  l in t  d e n s i ty  in d e x  of th e  S e a  I s la n d  p a r e n t  w as 4 .4  g r a m s .  A r e l a ­
t iv e ly  s m a l l  s e e d  s iz e  c o m b in e d  w ith  a  lo w  l in t  d e n s ity  in d e x  r e s u l t e d  in
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a  v e r y  lo w  l in t  in d e x  of 1. 6  g r a m s .  P la n t  n u m b e r  5 - 2 ,  on th e  o th e r  
h a n d , h a d  a  s e e d  in d e x  of 14. 0 a n d  a  l in t  d e n s ity  in d e x  of 7. 1 g r a m s .
T he r e l a t iv e ly  l a r g e  s e e d  s iz e  an d  h ig h  l in t  d e n s ity  in d e x  of th i s  p la n t 
r e s u l t e d  in  a  l in t  in d e x  of 9 . 6  g r a m s ,  a  v a lu e  h ig h e r  th a n  e i th e r  p a r e n t .
I t  is  c le a r  f ro m  th e  above d is c u s s io n  th a t  s e g re g a t io n  an d  re c o m b in a tio n  
of g e n e s  f o r  s e e d  s iz e  an d  l in t  d e n s ity  in d e x  r e s u l t e d  in  p la n ts  w ith  
h ig h e r  o r  lo w e r  l in t  in d e x . T h e re  w e re  92 F ^  p la n ts  w ith  lo w e r  l in t  
in d e x  th a n  th a t  of th e  S ea  I s la n d  p a r e n t .  E ig h te e n  p la n ts  h a d  h ig h e r  
l in t  in d e x  th a n  th e  h ig h e s t  p la n t  of th e  U pland  p a r e n t .  A t l e a s t  a  few  
of th e s e  p la n ts  m a y  r e p r e s e n t  t r a n s g r e s s iv e  s e g r e g a te s .
N u m b e r  of g e n e s  in v o lv ed : E f fe c t  of e n v iro n m e n t a n d  the
u p s e t  in  g e n ic  b a la n c e  d id  n o t p e r m i t  an y  p r e c i s e  c o n c lu s io n s  in  r e ­
s p e c t  to  n u m b e r  of g e n e s  g o v e rn in g  th e  in h e r i ta n c e  of s e e d  in d e x  an d  
l in t  d e n s ity  in d e x . G e n e s  g o v e rn in g  th e  in h e r i ta n c e  of th e s e  tw o  c o m ­
p o n e n ts  a ls o  g o v e rn  th e  l in t  in d e x . A s a  r e s u l t  no  d e f in ite  c o n c lu s io n  
co u ld  b e  r e a c h e d  a s  r e g a r d s  to  th e  n u m b e r  of g e n e s  in v o lv e d  in  the 
in h e r i ta n c e  o f l in t  in d e x . T he F ^  p la n ts  th a t  h a d  a  l in t  in d e x  s im i la r  
to  e i th e r  p a r e n t  m a y  n o t n e c e s s a r i l y  in d ic a te  th a t  th e y  w e re  g e n o tip ic a lly  
s im i la r  to  th e  r e s p e c t iv e  p a r e n ts  b e c a u s e  of th e  in te r a c t io n  o f th e  g e n e s  
f o r  s e e d  an d  l in t  d e n s ity  in d e x . L a rg e  s e e d e d  p la n ts  w ith  lo w  l in t  
d e n s ity  an d  s m a l l  s e e d e d  p la n ts  w ith  h ig h  l in t  d e n s ity  in d e x  m a y  h av e  
s im i la r  l in t  in d e x . S u ch  p la n ts  m ig h t be  g ro u p e d  to g e th e r  th o u g h  th e y  
m ig h t be q u ite  d if f e r e n t  g e n o tip ic a l ly .
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H e r i ta b i l i ty  a n d  e f fe c t iv e n e s s  of s e le c t io n :  A  v e r y  h ig h  v a lu e  
of 89 . 7% f o r  h e r i ta b i l i ty  w as found  fo r  l in t  in d e x  in  th is  c r o s s .  T h is  
h ig h  v a lu e  m ig h t n o t e s s e n t ia l ly  be a n  in d ic a tio n  of th e  p ro p o r t io n  of 
g e n e tic  v a r ia t io n  in  F ^  to  th e  to ta l  v a r ia t io n  in  F 2 » T he a s s u m p tio n  
th a t  e n v iro n m e n ta l  v a r ia t io n  in  the  F ^  i s  e q u a l to  th a t  o f th e  a v e ra g e  
v a r ia t io n  in  th e  p a r e n ts  i s  n o t fu lly  ju s t i f ie d .  S e v e r a l  F £  p la n ts  w e re  
g e n e t ic a l ly  u n b a la n c e d  in  th is  in te r s p e c i f i c  h y b r id  an d  e n v iro n m e n t 
h a d  an  a p p re c ia b ly  h ig h  in flu e n c e  on s u c h  p la n ts .  T h e  to ta l  g e n e tic  
v a r ia t io n  in  F ^  th e r e f o r e  i s  a c tu a l ly  s m a l l e r  th a n  th e  e s t im a te d  one 
a n d  le d  to  a n  o v e r e s t im a t io n  of h e r i ta b i l i ty .  G iv in g  c o n s id e ra t io n  to  
th is  f a c t  i t  m a y  be s ta te d  th a t  a  h e r i ta b i l i ty  of 89 . 7% m a y  be f a i r l y  good  
to  p e r m i t  s e le c t io n  of in d iv id u a l F ^  p la n ts  fo r  l i n t  in d e x . O nly  p ro g e n y  
t e s t s  of F ^  p lan ts, a s  F 3  l in e s  c o u ld  a c tu a l ly  r e v e a l  th e  r e l i a b i l i ty  of 
h e r i ta b i l i ty  in  th is  in te r s p e c i f ic  h y b r id .
D P L  1 5 -2 -3 (1 -1 5 )  x  S e a  I s la n d  1 2 B 3 (3 -2 )
T h e f re q u e n c y  d is t r ib u t io n  an d  s ta t i s t i c a l  v a lu e s  fo r  th e  p a r e n t ,  
F j  a n d  F 2  p o p u la tio n s  a r e  show n in  T a b le s  16 an d  17. F ig u re  8  show s 
th e  f re q u e n c y  d is t r ib u t io n  c u rv e .  T he c u rv e  fo r  th e  is  n o t e n t i r e ly  
sm o o th .
T he D P L  1 5 (1 -15 ) p a r e n t  h ad  a  m e a n  l in t  in d e x  o f 6 . 2 g r a m s  
w ith  a  r a n g e  f ro m  5 . 6  g r a m s  to  6 .9  g r a m s .  T he v a r ia t io n  of 1. 3 g r a m s  
w ith in  th is  p a r e n t  w as so m e w h a t la r g e  an d  m ig h t be due to  e n v iro n m e n t
T a b le  16. F r e q u e n c y  d is t r ib u t io n  of l in t  in d e x  fo r  th e  p a r e n t s ,  F j  an d  p o p u la tio n s  in  th e  D P L  1 5 -2 -3  
(1 -1 5 ) x  S e a  I s la n d  12B 2(3-2) c r o s s .
N u m b e r  of p la n ts  in  th e  l in t  in d e x  c la s s e s
P o p u la tio n  1 .5  2 .0  2 .5  3 .0  3 .5  4 .0  4 .5 5 .0 5 i5  6 . 0 6 .5  7 .0  7 .5  8 .0  8 .5  9 .0 9 .5  10.0 10.5 1 1 .0  1 1 .5
D P L  1 5 -2 -3  
(1 -1 5 ) 3 10 5 2
S e a  I s la n d
12B 2(3-2) 1 8 1 2  6
■**1 13 6 '
F 2  1 5 5 17 13 29 45 55 39 37 21 17 7 5 1 1
T a b le  17. S ta t i s t i c a l  v a lu e s  f o r  l i n t  in d e x  fo r  th e  p a r e n ts ,  
S ea  I s la n d  12B 2(3-2) c r o s s .
F j  an d  F 2  p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -1 5 )  x
P o p u la tio n  N u m b e r of p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t in  v a r ia t io n
D P L  1 5 -2 -3 (1 -1 5 )  20 6 . 2 0 .4 1 7 6 .7 3  %
S e a  I s la n d  12B 2(3-2 ) 23 5 .3 0 .3 7 7 7 .1 1  %
F i  19 7 .2 0 .2 3 7 3 .2 9  %
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F ig u re  8 . F r e q u e n c y  d is t r ib u t io n  c u rv e  of l in t  in d e x  f o r  th e  p a r e n t s ,  F j  an d  
p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -1 5 )  x  S e a  I s la n d  12B 2(3-2) c r o s s . 00
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a n d  h e te r o z y g o s i ty  o f th e  p a r e n t .  T he c o e f f ic ie n t o f v a r ia t io n  w as 6 . 7%, 
w h ich  w as r a t h e r  h ig h , a s  c o m p a re d  w ith  2 . 2 % f o r  th e  ( 1 - 8 ) p a r e n t .  
A lth o u g h  th e  m e a n  l in t  in d e x  of 8  p la n ts  f ro m  s e lf e d  p ro g e n y  an d  15 
p la n ts  f r o m  o p en  p o l l in a te d  m a te r i a l  o f th e  S e a  I s la n d  p la n t w e re  
id e n t ic a l ,  th e  c o e f f ic ie n t  of v a r ia t io n  fo r  th is  p a r e n t  w as 7 .1 % . T he 
ra n g e  f o r  l in t  in d e x  f o r  th is  p a r e n t  w as f ro m  4 .4  g r a m s  to  5 . 7 g r a m s .
T he v a r ia t io n  of 1. 3 g r a m s  w ith in  th is  p a r e n t  w as equail to  th a t  of th e  
U p land  p a r e n t .  T he p a r e n ts  h a d  o v e r la p p in g  r a n g e s .  The U p lan d  p a r e n t  
h a d  a  s m a l l  s e e d  s iz e  w ith  a  h ig h e r  l i n t  d e n s ity  in d e x . On th e  c o n t r a r y ,  
th e  S e a  I s la n d  p a r e n t  h a d  a  l a r g e  s e e d  s iz e  w ith  s m a l l e r  l in t  d e n s ity .
A s a  .‘r e s u i t  o f th is  c o n t r a s t  th e  p a r e n ts  h a d  o v e r la p p in g  r a n g e s  fo r  l in t  
in d e x .
T he m e a n  l in t  in d e x  of F j  w as 7. 2 g ra m s  w h ich  w as h ig h e r  th a n  
th a t  o f th e  U pland  p a r e n t .  T he ra n g e  f o r  F j  w as f r o m  6 . 8  g r a m s  to  7. 6  
g r a m s .  T he c o e f f ic ie n t  o f v a r ia t io n  fo r  F j  w as 3 .3 % . T h is  lo w  v a lu e  of 
c o e f f ic ie n t  of v a r ia t io n  fo r  F j  in d ic a te d  th a t  th e  F j  p o p u la tio n  w as g e n e t i ­
c a l ly  u n ifo rm  an d  th a t  th e  p a r e n ts  w e re  r e l a t iv e ly  h o m o z y g o u s .
T h e  F 2  p o p u la tio n  of 298 p la n ts  h a d  a  m e a n  l in t  in d e x  of 5 . 6  
g r a m s ,  w h ich  w as o n ly  0 . 3 g r a m  h ig h e r  th a n  th a t  o f th e  S ea  I s la n d  p a r e n t .  
T he F g  p la n ts  ra n g e d  f ro m  1 .8  g r a m s  to  9 .5  g r a m s .  T h is  r a n g e  w as a l ­
m o s t  id e n t ic a l  to  th a t  of th e  F £  p o p u la tio n  of th e  (1 -8 )  x  (2 -2 ) c r o s s .  T he 
f r e q u e n c y  d is t r ib u t io n  c u r v e ,  a s  show n in  F ig u re  8 , w as r a t h e r  u n e v e n
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a n d  e x te n d e d  w e ll b e y o n d  th e  l im i t s  of e i th e r  p a r e n t .  T he v a r ia t io n  in  
F% p o p u la tio n  a m o u n te d  to  7. 7 g r a m s .  T h e  c o e f f ic ie n t of v a r ia t io n  fo r  
F 2  w as 23 .2 %  an d  th e  m o d e  w as 5 .5  g r a m s ,  s l ig h t ly  s m a l l e r  th a n  th e  
F 2  m e a n .
D o m in a n c e : T he a r i th m e t ic  a v e ra g e  of th e  p a r e n ts  w as 5 .7  
g r a m s .  T h e  o b s e rv e d  m e a n  of F j  fo r  l i n t  in d e x  w as 7. 2 g r a m s  w h ich  
w as h ig h e r  th a n  th e  m e a n  l in t  in d e x  of th e  U p lan d  p a r e n t  b y  1. 0 g r a m .
T h e  m e a n  s e e d  in d e x  of th e  F j  w as  h ig h e r  th a n  th a t  of th e  la r g e  s e e d e d  
p a r e n t ,  a n d  th e  m e a n  l in t  d e n s ity  in d e x  of F j  w as m o re  o r  l e s s  i n t e r ­
m e d ia te  b e tw e e n  th e  p a r e n t s .  L a r g e r  s e e d  s iz e  w ith  a n  in te rm e d ia te  
l i n t  d e n s ity  in d ex  gave a  h ig h  l in t  in d e x  in  F j .  M ean  l in t  in d e x  of F-^ 
w as 5 .6  g ra m s  w h ich  w as lo w  due to  th e  v e r y  lo w  l in t  d e n s i ty  of s e v e r a l  
F 2  p la n ts .  The c a u s e s  f o r  low  l i n t  d e n s ity  am ong so m e F ^  p la n ts  w e re  
d is c u s s e d  e a r l i e r .  T he f a c t  th a t  th e  m e a n  l in t  in d e x  of F j  w as h ig h e r  
th a n  the h ig h  l in t  in d e x  p a r e n t  in d ic a te s  th a t  h ig h  l in t  in d e x  w as d o m in a n t. 
E f f e c t  of h y b r id  v ig o r  fo r  s e e d  s iz e  w ith  a n  a v e ra g e  f ib e r  d e n s ity  o f th e  
p a r e n ts  a c tu a l ly  d e te r m in e d  the  d o m in an ce  of h ig h  l in t  in d e x .
T r a n s g r e s s iv e  s e g re g a t io n :  T he ra n g e  of th e  F £  p o p u la tio n  w as 
e x te n d e d  w e ll b ey o n d  th e  l im i ts  o f b o th  th e  p a r e n t s .  T h e re  w e re  31 p la n ts  
th a t  h ad  a  h ig h e r  l i n t  in d e x  th a n  th e  h ig h e s t  p la n t of th e  U p lan d  p a r e n t .
On th e  lo w e r  e x tr e m e  41 p la n ts  w e re  in  l i n t  in d e x  c la s s e s  w h ich  w e re  
lo w e r  th a n  th e  lo w e s t  p la n t of th e  S e a  I s la n d  p a r e n t .  E v e n  a llo w in g  fo r  
th e  in f lu e n c e  of e n v iro n m e n t on th e  e x p r e s s io n  of l in t  d e n s i ty  in d e x  and
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th e  d o m in a n c e  an d  h y b r id  v ig o r  fo r  s e e d  s iz e ,  a t  l e a s t  a  fe w  of th e s e  
p la n ts  p ro b a b ly  r e p r e s e n t  t r a n s g r e s s iv e  s e g r e g a te s .  T h is  c an  o c c u r  
r e a d i ly  th ro u g h  s e g re a g a t io n  an d  r e c o m b in a tio n  f o r  th e  g e n e s  f o r  s e e d  
s iz e  an d  l i n t  d e n s ity  in d e x . A  p la n t in  F 2  w ith  th e  s m a l l  s e e d  of D P L  15 
c o m b in e d  w ith  th e  lo w  l in t  d e n s i ty  of S e a  I s la n d  s h o u ld  h av e  lo w e r  l in t  
in d e x  th a n  e i th e r  p a r e n t ,  w h ile  an  p la n t  w ith  th e  s e e d  s iz e  o f S e a  
I s la n d  a n d  l in t  d e n s ity  o f D P L  15 sh o u ld  b e  v e r y  h ig h  in  l in t  in d e x .
P la n t  n u m b e r  34-9  h a d  a  l in t  in d e x  of 9 . 5 g r a m s  an d  r e p r e s e n te d  th e  
u p p e r  e x t r e m e  fo r  l in t  in d e x  in  F 2 . T h is  p la n t  h a d  a  s e e d  s iz e  of 14. 5 
g r a m s ,  w h ich  w as a  l i t t l e  h ig h e r  th a n  th e  m e a n  s e e d  in d e x  of S e a  I s la n d  
p a r e n t .  T he l in t  d e n s i ty  in d e x  o f th is  p la n t  w as 6 . 7 g r a m s ,  w h ich  
r e p r e s e n te d  one of th e  to p  m o s t  p la n ts  f o r  l in t  d e n s i ty  in d e x . C o n s e ­
q u e n tly , th e  l in t  in d e x  o f th is  p la n t  w as h ig h e r  th a n  th e  p a r e n t s .  P la n t  
n u m b e r  3 9 -3 3 , h o w e v e r , h a d  a  l in t  in d e x  of o n ly  1 .8  g r a m s .  T h is  lo w  
v a lu e  o f l in t  in d ex  w as  p r im a r i l y  due to  th e  lo w  l i n t  d e n s ity  of th is  p la n t .  
L in t  d e n s ity  in d e x  of th is  p la n t w as 1 .4  g r a m s ,  w h ich  r e p r e s e n te d  a  lo w  
e x tr e m e  f o r  l in t  d e n s ity .  H o w e v e r , th is  p la n t h a d  a  s e e d  in d e x  of 1 2 .5  
g r a m s ,  w h ich  w as m o re  o r  l e s s  lik e  th e  one of S e a  I s la n d  p a r e n t .
A lth o u g h  th e  e x tr e m e  g en e  c o m b in a tio n s  f o r  low  o r  h ig h  l in t  
in d e x  m ig h t n o t h av e  b e e n  r e c o v e re d ,  th e  e x is t in g  d a ta  in d ic a te  th a t  
t r a n s g r e s s i v e  s e g re g a t io n  h a s  o c c u r r e d  in  th is  c r o s s  fo r  l in t  in d e x .
N u m b e r  o f g e n e s  in v o lv e d : G e n e s  g o v e rn in g  th e  in h e r i ta n c e  of
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s e e d  in d e x  a n d  l in t  d e n s ity  a c tu a l ly  d e te rm in e  th e  l in t  in d e x . The F 2  
p la n ts  s im i l a r  to  th e  p a r e n ts  in  l i n t  in d e x  m a y  n o t b e  p a r e n t  g en o ty p e  
r e c o v e r i e s  fo r  th e  r e a s o n s  d is c u s s e d  fo r  th e  f i r s t  c r o s s .  A s a  r e s u l t  
no  d e f in ite  s ta te m e n t  in  r e s p e c t  to  th e  n u m b e r  of g e n e s  g o v e rn in g  th e  
in h e r i ta n c e  of l in t  in d e x  c a n  be m a d e .
H e r i t a b i l i ty  an d  e f fe c t iv e n e s s  o f s e le c t io n :  A  h e r i ta b i l i ty  
v a lu e  of 9 0 . 6 % w as found  f o r  l in t  in d e x  in  th is  c r o s s .  T h is  v a lu e  w as 
m o re  o r  l e s s  s im i la r  to  th a t  of th e  f i r s t  c r o s s .  T h e  b r e e d e r  c a n n o t 
e n t i r e ly  d ep en d  o n  th is  h ig h  h e r i ta b i l i ty  v a lu e  due to  th e  r e a s o n  d i s ­
c u s s e d  fo r  th e  f i r s t  c r o s s .  I t m a y  be s ta te d  th a t  s e le c t io n  p r a c t i c e d  
on a n  in d iv id u a l p la n t  b a s is  in  F 2  f o r  l in t  in d e x  s h o u ld  be f a i r l y  e f f e c ­
t iv e .
D P L  1 5 -2 -3 (1 -4 )  x  F i j i  S e a  I s la n d  (4 -2 )
F r e q u e n c y  d is t r ib u t io n  an d  s t a t i s t i c a l  v a lu e s  f o r  th e  p a r e n t ,
F j  a n d  F 2  p o p u la tio n s  a r e  p r e s e n te d  in  T a b le s  18 a n d  19. F ig u re  9 
sh o w s th e  f r e q u e n c y  d is t r ib u t io n  c u rv e . T he c u rv e  fo r  F 2  w as z ig z a g  
a t  tw o  c l a s s e s  on e i th e r  s id e  of th e  m o d e an d  a ls o  a t  th e  u p p e r  e x t r e m e .
T h e  D P L  15(1 -4 ) p a r e n t  r a n g e d  f ro m  6 . 1  g ra m s  to  7 . 1 g ra m s  
w ith  a  m e a n  l in t  in d e x  of 6 . 6  g r a m s .  C o e ff ic ie n t of v a r ia t io n  fo r  th is  
p a r e n t  w as 5 . 2%, w h ich  in d ic a te d  th a t  th e  p a r e n t  w as r e l a t iv e ly  h o m o z y ­
g o u s . T he F i j i  S e a  I s la n d  (4 -2 ) p a r e n t  h a d  a  m e a n  l in t  in d e x  of 6 . 1 
g r a m s ,  th e  ra n g e  b e in g  f r o m  5 .2  g ra m s  to  6 . 6  g r a m s .  T h e  c o e f f ic ie n t  
o f v a r ia t io n  fo r  th i s  p a r e n t  w as 6 . 6 %. O n ly  13 p la n ts  w e re  a v a ila b le  fo r
T a b le  18. F r e q u e n c y  d is t r ib u t io n  of l in t  in d e x  fo r  th e  p a r e n t s ,  F j  an d  F 2  p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -4 )  x  
F i j i  S e a  Island . (4 -2 )  c r o s s .
N u m b e r  o f p la n ts  in  th e  l in t  in d e x  c la s s e s
P o p u la tio n  1 .5  2 .0  2 .5  3 .0  3 .5  4 .0  4 .5  5 .0  5 .5  6 .0 6 .5  7. 0 7 .5 8 .0  8 .5  9 .0  9 .5  10.0 10.5 11.0 1 1 .5
D P L  1 5 -2 -3
(1 -4 )  2 8  3
F i j i  S e a  I s la n d
(4 -2 )  1 2  5 5
F l 3 13 2
F 2  1 5 14 22 19 40 63 53 29 29 2 0 11 3 1 1 1
T a b le  19. S ta t i s t i c a l  v a lu e s  fo r  l in t  in d e x  fo r  th e  p a r e n ts  F j  an d  F 2  p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -4 )  x  
F i j i  S e a  I s la n d  (4 -2 ) c r o s s .
P o p u la tio n N u m b e r  o f p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t in  v a r ia t io n
D P L  1 5 -2 -3 (1 -4 ) 13 6 . 6 0 .3 4 3 5 .2 0  %
F i j i  S e a  I s la n d  (4 -2 ) 13 6 . 1 0 .4 0 0 6 .5 6  %
F j 18 7 .4 0 .2 4 0 3 .2 4  %
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L in t  in d e x  c la s s e s
F ig u re  9 . F r e q u e n c y  d is t r ib u t io n  c u rv e  o f l in t  in d e x  fo r  th e  p a r e n t s ,  F j  a n d  
p o p u la tio n s  in -th e  D P L  1 5 -2 -3 (1 -4 )  x  F i j i  S e a  I s la n d  (4 -2 )  c r o s s .
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th is  p a r e n t .
T he F j  p o p u la tio n s  h a d  a  m e a n  l in t  in d e x  of 7 .4  g r a m s ,  ev en  
h ig h e r  th a n  th a t  f o r  th e  U pland  p a r e n t .  T he r a n g e  in  F  j  w as f r o m  6 . 8  
g ra m s  to  7 .9  g r a m s ,  b a s e d  on 18 p la n ts .  C o e ff ic ie n t o f v a r ia t io n  fo r  
F j  w as o n ly  3 .2 % , w h ich  in d ic a te d  th a t  th e  p a r e n ts  w e re  r e la t iv e ly  
h o m o zy g o u s  an d  th a t  th e  r e la t iv e ly  h ig h e r  v a lu e  f o r  c o e f f ic ie n t  of v a r i a ­
t io n  f o r  b o th  th e  p a r e n ts  w as due to  c h a n c e .
T he F ^  p o p u la tio n  o f 312 p la n ts  r a n g e d  f ro m  2 .4  g r a m s  to  11. 3 
g ra m s  w ith  a  m e a n  l in t  in d e x  of 5 . 7 g r a m s , lo w e r  th a n  th a t  of th e  S e a  
I s la n d  p a r e n t .  T he m ode w as 5 .5  g r a m s .  The c o e f f ic ie n t  of v a r ia t io n  
f o r  F £  w as 22. 3%, a lm o s t  4 t im e s  th a t  o f e i th e r  p a r e n t .  V a r ia t io n  in  
F 2  w as 8 . 9  g r a m s , w h ich  is  a b o u t 6  to  9  tim e  s th a t  of e i th e r  p a r e n t .
D o m in a n c e : T he m e a n  of the  p a r e n ts  f o r  l in t  in d e x  w as  6 . 3 
g r a m s .  A c tu a l m e a n  of F ^  w as 7 .4  g r a m s .  T h is  h ig h e r  v a lu e  of F j  
m e a n  w as due to  l a r g e r  s e e d  s iz e  of F j  c o m b in e d  w ith  a n  a v e ra g e  l in t  
d e n s ity  in d e x  of th e  p a r e n t s .  H e te r o s is  f o r  s e e d  s iz e  in  F j  w ith  a  m e a n  
l in t  d e n s ity  in d e x  o f th e  p a r e n ts  g av e  a  h ig h e r  l i n t  in d e x  in  F j .  The 
m e a n  l i n t  in d e x  of F 2  w as o n ly  5 . 7 g r a m s .  T h is  lo w  m e a n  l in t  in d ex
w as due to  th e  s a m e  r e a s o n s  d is c u s s e d  fo r  the  f i r s t  tw o  c r o s s e s .  T he 
f a c t  th a t  m e a n  l i n t  in d e x  of F j  w as  ev en  h ig h e r  th a n  th e  h ig h  l i n t  in d ex  
p a r e n ts  in d ic a te s  th a t  h ig h  l in t  in d e x  w as d o m in a n t due to  th e  in f lu e n c e  
o f h y b r id  v ig o r  f o r  s e e d  s iz e .
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T r a n s g r e s s iv e  s e g re g a t io n :  T he p a r e n ts  d i f f e r e d  by  o n ly  0 .5  
g ra m s  fo r  l in t  in d e x . T he U p lan d  p a r e n t  h a d  s m a l l  s e e d  w ith  a  h ig h  l in t  
d e n s ity  in d e x . O n th e  c o n t r a r y ,  th e  S ea  I s la n d  p a r e n t  h a d  a  la r g e  s e e d  
s iz e  w ith  a  lo w  l in t  d e n s ity  in d e x . S e g re g a tio n  a n d  re c o m b in a tio n  of 
th e  g e n e s  f o r  s e e d  s iz e  an d  l in t  d e n s i ty  in d e x  co u ld  g ive  F £  p la n ts  w ith  
l a r g e  s e e d  an d  h ig h  l in t  d e n s ity  in d e x  an d  a ls o  o th e r s  w ith  s m a l l  s e e d  
a n d  lo w  l in t  d e n s ity  in d e x . T h e se  n ew  c o m b in a tio n s  w ou ld  r e p r e s e n t  
t r a n s g r e s s i v e  s e g r e g a te s  f o r  l in t  in d e x . T he ra n g e  of F 2  e x te n d e d  w e ll 
b e y o n d  th e  u p p e r  an d  lo w e r  l im i t s  of the  p a r e n t s .  T h e re  w e re  61 
p la n ts  s c a t te r e d  in  5 l i n t  in d e x  c l a s s e s  w h ic h  w e re  b e y o n d  th e  lo w e r  
l im i t s  of th e  S ea  I s la n d  p a r e n t .  S im i la r ly ,  37 p la n ts  w e re  in c lu d e d  in  
6  l i n t  in d e x  c la s s e s  th a t  h ad  h ig h e r  l in t  in d e x  th a n  th e  u p p e r  l im i t s  of 
th e  U pland  p a r e n t .  P la n t  n u m b e r  6 1 -3 1  h a d  th e  lo w e s t  l in t  in d e x  an d  
p la n t  n u m b e r  6 3 -1  h ad  th e  h ig h e s t  l in t  in d e x  in  th e  F 2  p o p u la tio n . W ith  
th e  s iz e  of F ^  h a n d le d  in  th is  c r o s s  i t  is  c le a r  th a t  t r a n s g r e s s i v e  s e g r e ­
g a tio n  o c c u r r e d .
N u m b e r  o f g e n e s  in v o lv ed : T he p a re n ts  h a d  o v e r la p p in g  
r a n g e s .  A b o u t 6 8 % of th e  F 2  p la n ts  w e re  in c lu d e d  in  th e  p a r e n ta l  
r a n g e s .  O n ly  32% of th e  Fg  p la n ts  h a d  a  l in t  in d e x  h ig h e r  o r  lo w e r  th a n  
th e  r e s p e c t iv e  p a r e n t s .  O ut of th e  6 8 % p la n ts  in c lu d e d  in  p a r e n t  r a n g e s  
a t  l e a s t  a  fe w  m a y  be  p a r e n t  g en o ty p e  r e c o v e r i e s .  The in te r a c t io n  of 
s e e d  s iz e  a n d  l in t  d e n s i ty  in d e x  a c tu a l ly  d e te rm in e  l in t  in d e x . D if fe re n t
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gen e  c o m b in a tio n s  m a y , h o w e v e r , sh o w  s im i la r  pheno typ ic  e x p r e s s io n  
of l in t  in d e x . C o n se q u e n tly , e s t im a t io n  of th e  n u m b e r  of p a i r s  of 
g e n e s  b a s e d  on th e  p h en o ty p ic  e x p r e s s io n  of l in t  in d e x  is  u n r e l ia b le .  
T h e re fo re  no  a t te m p t  w as m ad e  to  e s t im a te  th e  n u m b e r  of p a i r s  of 
g e n e s  g o v e rn in g  th e  in h e r i ta n c e  of l in t  in d e x . I t  m a y , h o w e v e r , be 
s ta te d  th a t  in  a  b r e e d in g  p r o g r a m  the  b r e e d e r  w ill b e  ab le  to  r e c o v e r  
p la n ts  w ith  th e  d e s i r e d  l in t  in d e x  w ith  r e la t iv e ly  s m a l l  F 2  p o p u la tio n s .
H e r i t a b i l i ty  a n d  e f fe c t iv e n e s s  of s e le c t io n :  A  h ig h  h e r i ta b i l i ty  
v a lu e  of 9 1 .4 %  fo r  l i n t  in d ex  w as found  fo r  th is  c r o s s .  F o r  th e  (1 -8 )  
x  (2 -2 )  an d  ( l- lfJ ')  x  (3 -2 )  c r o s s e s  s im i la r  v a lu e s  of h e r i t a b i l i ty  w e re  
d is c u s s e d  e a r l i e r .  A ll o f the th r e e  c r o s s e s  b e h a v e d  in  a  s im i la r  
m a n n e r  in  r e s p e c t  to  h e r i t a b i l i ty  of l i n t  in d e x . S e le c tio n  fo r  l in t  in d e x  
in  th is  c r o s s  sh o u ld  be f a i r l y  e f fe c tiv e  ju s t  a s  in  th e  f i r s t  tw o c r o s s e s .
L in t  P e r c e n t
L in t  p e r c e n t  w as c a lc u la te d  f o r  e a c h  p la n t o f th e  p a r e n t ,  F j  
an d  F 2  p o p u la tio n s  o f th e  th re e  c r o s s e s .  T a b le s  1, 2 , a n d  3 o f th e  
A p p en d ix  sh o w  th e  l in t  p e r c e n t  v a lu e s  f o r  a l l  p la n ts .  T he c o m p o n e n ts  
o f l in t  p e r c e n t  an d  l in t  in d ex  a r e  th e  s a m e .  T h e re  i s  a  p o s it iv e  a s ­
s o c ia tio n  b e tw e e n  l in t  d e n s ity  in d e x  a n d  l in t  p e r c e n t  an d  l in t  d e n s ity  
in d e x  a n d  l in t  in d e x . S e e d  in d e x  is  p o s i t iv e ly  a s s o c ia te d  w ith  l in t  
in d e x  b u t i s  n e g a tiv e ly  a s s o c ia te d  w ith  l in t  p e r c e n t .  C o n se q u e n tly , 
l i n t  p e r c e n t  o f 2  p la n ts  m a y  d i f f e r ,  a lth o u g h  th e i r  l in t  in d ic e s  a r e  the
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s a m e .  I n c re a s e  in  s e e d  s iz e  w ill  r e s u l t  in  h ig h e r  l in t  in d e x  i f  l in t  
d e n s i ty  is  c o n s ta n t,  b u t th e r e  i s  n o t a  p ro p o rtio n e d  in c r e a s e  in  l in t  
w ith  th e  in c r e a s e  in  s iz e  of s e e d .  T h e se  p o in ts  c a n  e x p la in  th e  n e e d  
f o r  s e p a r a te  d is c u s s io n  of l i n t  in d e x  an d  l i n t  p e r c e n t .
P P L  1 5 -2 -3 (1 -8 )  x  S e a  I s la n d  (2 -2 )
F r e q u e n c y  d is t r ib u t io n  an d  s t a t i s t i c a l  v a lu e s  f o r  p a r e n t s ,  F j  
a n d  F 2  p o p u la tio n s  of th is  c r o s s  a r e  p r e s e n te d  in  T a b le s  20 a n d  21. 
F ig u r e  10 sho w s th e  f r e q u e n c y  d is t r ib u t io n  c u rv e .
D P L  15(1-8 ) h a d  a  m e a n  l in t  p e r c e n t  o f 4 0 . 5, th e  r a n g e  b e in g  
f r o m  39. 3% to  4 1 . 3%. V a r ia t io n  w ith in  th is  p a r e n t  a m o u n te d  to  2. 0%. 
T he c o e f f ic ie n t o f v a r ia t io n  w as o n ly  1. 6 %, w h ich  in d ic a te d  th a t  th e  
p a r e n t  w as r e l a t iv e ly  h o m o z y g o u s . S ea  I s la n d  r a n g e d  f ro m  27 . 3 to  3 1 .4  
in  l in t  p e rc e n ta g e  w ith  a  m e a n  of 2 9 .5 % . T h e  v a r ia t io n  w ith in  th is  
p a r e n t  w as 4 . 2%, w h ich  w as m o re  th a n  tw o t im e s  th a t  f o r  th e  U pland  
p a r e n t . . C o e f f ic ie n t  o f v a r ia t io n  w as 3. 6 % in d ic a tin g  th e  r e la t iv e  h o m o ­
z y g o s ity  o f th is  p a r e n t .  T he p a r e n ts  d if f e r e d  b y  11. 0% in  p e r c e n t  l in t .
T h e  F  j  p o p u la tio n  of 20 p la n ts  r a n g e d  f ro m  30. 6  to  34 . 2 in  
l in t  p e r c e n t .  T he m e a n  l i n t  p e r c e n t  of th e  F j  w as 3 1 .8 .  V a r ia t io n  
w ith in  th e  F j  p o p u la tio n  w as 3. 6  f o r  l in t  p e r c e n t ,  w h ich  w as s im i l a r  to  
th a t  of S ea  I s la n d . C o e f f ic ie n t  of v a r ia t io n  fo r  the  F j  w as o n ly  2 .5 % . 
T h is  in d ic a te d  th a t  th e r e  w as n o t m u ch  g e n e tic  v a r ia t io n  in  F j  a n d  th a t  
th e  p a r e n ts  w e re  r e l a t iv e ly  h o m o zy g o u s  f o r  l in t  p e r c e n t .
T h re e  h u n d re d  a n d  s e v e n ty - tw o  p la n ts  o f th e  F 2  p o p u la tio n
T a b le  20 . F re q u e n c y  d is t r ib u t io n  of l in t  p e rc e n ta g e  fo r  p a r e n t s ,  F j  a n d  F 2  p o p u la tio n s  i n  th e  D P L  1 5 -2 -3 (1 -8 1  x  
S e a  I s la n d  (2 -2 )  c r o s s .
N u m b e r  of p la n ts  in  l in t  p e r c e n t  c la s s e s
P o p u la tio n 17.0 laO 19.0 20.0 21.0 22.0 23.0 210 25.0 26.0 27.0 28.0 29.0 3 a 0 31.0 32.0 33.0 310 35.0 36.0 37.0 38.0 39.0 4SX0 410 42.0
D P L  1 5 -2 -3  
( 1 - 8 ) 4  5 11
S e a  I s la n d  
( 2 - 2 ) 2 1 8  11 3
F 1 . 5 13 1 1
. . .  F 2 _________ 1 1 4  2 1 5 4  5 14 13 13 36 41 26 58 36 28 22 23 14 12 4 2 3 3 1
T a b le  21 . S ta t i s t i c a l  v a lu e s  f o r  l i n t  p e rc e n ta g e  fo r  th e  p a r e n t s ,  F j  an d  F 2  in  th e  DPLi 1 5 -2 -3 (1 -8 )  x  S ea  I s la n d  (2 -2 )  
c r o s s .
P o p u la tio n N u m b e r  of p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t in  v a r ia t io n
D P L  1 5 -2 -3 (1 -8 ) 2 0 4 0 .5 , 0 .6 4 0 1.58%
S ea  I s la n d  (2 -2 ) 25 2 9 .5 1 .0 4 0 3 .53%
F l 2 0 3 1 .8 0 .7 9 0 2.48%
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L in t  p e r c e n t  c l a s s e s
F ig u r e  10. F r e q u e n c y  d is t r ib u t io n  c u rv e  of l i n t  p e rc e n ta g e  f o r  p a r e n t s ,  F j  an d  F £
p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -8 )  x  S e a  I s la n d  (J2-2) c r o s s .  w
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r a n g e d  f r o m  16. 7 to  4 2 . 2 in  l in t  p e r c e n t  w ith  a  m e a n  of 30 . 7%.
H e te r o s i s  fo r  s e e d  s iz e  a n d  th e  in f lu e n c e  of e n v iro n m e n t on th e  e x p r e s ­
s io n  of l in t  d e n s ity  in d e x , to g e th e r  a c te d  in  su c h  a  m a n n e r  th a t  m a n y  of 
th e  F g  p la n ts  w e re  fo u n d  to  h av e  v e r y  lo w  l in t  p e r c e n t .  T he m o d a l c la s s  
w as 31. 0 w ith  58 p la n ts .  T h e re  w as a  m u c h  w id e r  ra n g e  in  F ^  th a n  in  
th e  p a r e n ts  and  F j .  T he ra n g e  in  l i n t  p e r c e n t  w as 2 5 .7 .  T h e
c o e f f ic ie n t  of v a r ia t io n  fo r  F 2  w as  13. 3% w h ich  w as ab o u t 4 to  8  t im e s  
th a t  of th e  tw o p a r e n t s .
One of th e  m o s t  n o ta b le  f e a tu r e s  of l i n t  p e r c e n ta g e  w as th e  r e l a ­
t iv e ly  lo w  c o e f f ic ie n t o f v a r ia t io n  in  a l l  p o p u la tio n s . T h is  s u g g e s ts  th a t  
th e  in f lu e n c e  of e n v iro n m e n t w as  lo w e r  on l in t  p e r c e n ta g e  th a n  f o r  th e  
o th e r  t r a i t s .
D o m in a n c e : L in t  p e r c e n t  is  n e g a t iv e ly  a s s o c ia te d  w ith  s e e d  
in d e x . S e e d  in d e x  of F j  w as l a r g e r  th a n  the  s e e d  in d e x  of th e  la r g e  
s e e d e d  p a r e n t  due to  h y b r id  v ig o r .  T h is  in c r e a s e  o f s e e d  s iz e  r e s u l t e d  
in  a  d e c r e a s e  in  l in t  p e r c e n t  of Fj_. T he a r i th m e t ic  a v e ra g e  of th e  p e r ­
c e n t l in t  o f th e  p a r e n t s  w as  35. 0 . T h e  o b s e rv e d  m e a n  l i n t  p e r c e n t  of F j  
w as  only  3 1 .8 .  T h e  m e a n  l in t  p e r c e n t  of w as o n ly  30. 7. T h is  
s m a l le r  v a lu e  w as due to  th e  l a r g e  n u m b e r  o f F 2  p la n ts  w ith  e x t r e m e ly  
lo w  l in t  d e n s ity  in d e x  an d  a  r e la t iv e ly  h ig h  m e a n  s e e d  in d e x  of th e  F ^ .
T he co m p o n en ts  o f l in t  p e r c e n t  a c tu a l ly  a c te d  in  s u c h  a  w ay  th a t  lo w  l in t  
p e r c e n t  b e c a m e  d o m in a n t.
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N u m b e r  of g e n e s  in v o lv ed : T h e re  w e re  9 F 2  p la n ts  w h ich  h ad  
s im i la r  l i n t  p e r c e n t  to  th e  U pland  p a r e n t .  H o w e v e r , c o n s id e r in g  the  
in f lu e n c e  of s e e d  in d e x  an d  l i n t  d e n s ity  in d ex  o n  l in t  p e r c e n t  i t  c a n  n o t 
b e  d e f in ite ly  s ta te d  th a t  a l l  th e s e  p la n ts  w e re  U p lan d  p a r e n t  g e n o ty p e s . 
A ll  g e n e s  w h ich  in f lu e n c e d  s e e d  s iz e  an d  l in t  d e n s i ty  a l s o  a c t  to  a f fe c t  
l i n t  p e r c e n t .
H e r i ta b i l i ty  a n d  e f fe c t iv e n e s s  o f s e le c t io n :  A v e r y  h ig h  
h e r i ta b i l i ty  v a lu e  of 9 5 .4 %  fo r  l in t  p e r c e n t  w as fo u n d  in  th is  c r o s s .
A  w ide ra n g e  f ro m  24% to  77% fo r  h e r i ta b i l i ty  o f l in t  p e r c e n t  h a s  b e e n  
r e p o r te d  b y  w o rk e rs  w o rk in g  w ith  c r o s s e s  in v o lv in g  v a r i e t i e s  of U p land  
c o tto n . T he a c tu a l  g e n e tic  v a r ia t io n  in  F 2  fo r  l i n t  p e r c e n t  i s  c a lc u la te d  
in d i r e c t ly ,  a s su m in g  th a t  th e  e n v iro n m e n ta l  v a r ia t io n  in  F 2  and  th e  
p a r e n ts  to  b e  th e  s a m e . H o w e v e r , th e  in flu e n c e  of e n v iro n m e n t on 
in d iv id u a l F 2  p la n ts  in  th is  in te r s p e c i f i c  h y b r id  w as n o t th e  s a m e , a s  
a  r e s u l t  of a  w ide r a n g e  in  F 2  f o r  l i n t  p e r c e n t .  H e r i t a b i l i ty  fo r  l in t  
in d e x  w as lo w e r  th a n  th a t  fo r  l i n t  p e r c e n t .
A d d itio n a l e v id en c e  in d ic a tin g  r e la t iv e ly  h ig h  h e r i ta b i l i ty  fo r  
l in t  p e rc e n ta g e  i s  p ro v id e d  b y  th e  v e r y  lo w  c o e f f ic ie n t o f v a r ia t io n
found  f o r  th is  c h a r a c te r  in  th e  p a r e n t s .  T h is  in d ic a te s  th a t  f o r  som e 
r e a s o n  th e r e  w as a  lo w e r  d e g re e  of c h a n c e  p lus e n v iro n m e n ta l  v a r i a ­
t io n  a ffe c tin g  l in t  p e rc e n ta g e  th a n  fo r  e a c h  of i t s  c o m p o n e n ts , s e e d  
s iz e  and  l i n t  d e n s ity .
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P P L , 1 5 -2 -3 (1 -1 5 )  x  S e a  I s la n d  12B 2(3-2)
F r e q u e n c y  d is t r ib u t io n  an d  s t a t i s t i c a l  v a lu e s  f o r  th e  p a r e n ts ,
F j  and  F ^  p o p u la tio n s  a r e  p r e s e n te d  in  T a b le s  22 an d  23 . F ig u re  11 
show s th e  f re q u e n c y  d is t r ib u t io n  c u rv e .
T h e  D P L  15(1-15) p a r e n t  r a n g e d  f r o m  3 8 .1  to  4 1 . 5 in  l in t  
p e r c e n t .  T he m e a n  l in t  p e r c e n t  f o r  th is  p a r e n t  w as 3 9 .5 % . T he c o ­
e f f ic ie n t  o f  v a r ia t io n  f o r  th is  p a r e n t  w as  o n ly  1 . 9 %, w h ich  in d ic a te d  
th a t  the  v a r ia t io n  of 3 .4  in  l in t  p e r c e n t  w as e s s e n t ia l ly  due to  e n v iro n ­
m e n t and  th a t  th e  p a r e n t  w as r e l a t iv e ly  h o m o z y g o u s . T h e  S ea  I s la n d  
p a r e n t  h a d  8  p la n ts  f r o m  s e lf e d  p ro g e n y  an d  15 f ro m  g re e n h o u s e  open 
p o ll in a te d  m a te r i a l .  T h e  m e a n  l in t  p e r c e n ts  f o r  th e s e  p la n ts  w e re  27 . 7 
a n d  2 7 .8 ,  r e s p e c t iv e ly .  M ean  l in t  p e r c e n t  fo r  th is  p a r e n t  b a s e d  on the  
23 p la n ts  w as  2 7 . 7, th e  ra n g e  b e in g  f r o m  25 . 6 % to  2 9 .9 % . C o e ff ic ie n t 
o f v a r ia t io n  fo r  th is  p a r e n t  w as 4 . 3% w h ich  w as r e l a t iv e ly  h ig h e r  as  
c o m p a re d  w ith  th a t  of th e  U p lan d  p a r e n t ,  b u t w as low  en o u g h  to  c o n ­
s id e r  th e  p a r e n t  to  be r e l a t iv e ly  h o m o z y g o u s . T he v a r ia t io n  w ith in  
th is  p a r e n t  fo r  l i n t  p e r c e n t  w as 4 . 3 w h ic h  s e e m e d  to  b e  due to  ch an ce  
c o n s id e r in g  th e  r e l a t iv e ly  low  v a lu e  o f th e  c o e f f ic ie n t of v a r ia t io n .
T h e  m e a n  d if fe re n c e  of th e  p a r e n ts  w as 11. 7%.
T h e  F j  p o p u la tio n  r a n g e d  f ro m  32 .5%  to  34. 7%. T he m e a n  l in t  
p e r c e n t  f o r  F 2  w as 3 3 .4 .  C o e ff ic ie n t o f v a r ia t io n  fo r  F j  w as o n ly  1 .8% . 
T h is  v e r y  s m a l l  v a lu e  o f the  c o e f f ic ie n t  o f v a r ia t io n  in d ic a te d  th a t  th e
T a b le  22 . F r e q u e n c y  d is t r ib u t io n  of l i n t  p e r c e n ta g e  fo r  th e  p a r e n t s ,  F j  an d  F 2  p o p u la tio n s  in  th e  D P L  1 5 -2 -3  
( l - 1 5 ) j c  S e a  I s la n d  12B 2(3-2) c r o s s .
N u m b e r  of p la n ts  in  l in t  p e r c e n t  c la s s e s
P o p u la tio n 13.0 18.0 19.0 20.0 21.0 22.0 23.0 210 25.0 26.0 27.0 28.0 29.0 3 a 0 31.0 32.0 33.0 310 35. 0 36.0 37.0 38.0 39.0 4 a 0 4L0 42.0
D P L  1 5 -2 -3  
(1 -1 5 ) 2  9  8  1
S e a  I s la n d  
12B Z(3-2) 4 6  7 4  2
F , 1 1 1 6 1
1 3 2 1 5 4  9 12 10 19 14 14 24 26 19 30 37 18 1 6  8 4 8  10 2 2
T a b le  23 . S ta t i s t i c a l  v a lu e s  fo r  l in t  p e rc e n ta g e  fo r  th e  p a r e n t s ,  F j  an d  F 2  in  th e  D P L  1 5 -2 -3 (1 -1 5 )  x  S e a  I s la n d  
12B 2(3-2) c r o s s .
P o p u la tio n N u m b e r  o f p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t of v a r ia t io n
D P L  1 5 -2 -3  (1 -1 5 ) 2 0 3 9 .5 0 .7 6 0 1.92%
S e a  I s la n d  12B 2(3-2) 23 2 7 .8 1 . 2 2 0 4 . 39%
F l 19 3 3 .4 0 .5 9 0 1 .77%
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L in t  p e r c e n t  c la s s e s
F ig u re  11. F r e q u e n c y  d is t r ib u t io n  c u rv e  o f l in t  p e rc e n ta g e  fo r  th e  p a r e n ts ,  F |  an d  F £  




v a r ia t io n  of 2 . 2  in  l in t  p e r c e n t ,  of th e  F j  w as due to  th e  in f lu e n c e  o f 
e n v iro n m e n t a n d  th a t  th e  p a r e n ts  w e re  r e l a t iv e ly  h o m o z y g o u s .
T he F% p o p u la tio n  of 298 p la n ts  r a n g e d  f ro m  1 2 .7  to  4 1 .4  fo r
l i n t  p e r c e n t ,  th e  m e a n  b e in g  3 0 .4 % . T h e  f re q u e n c y  d is t r ib u t io n  c u rv e
N,
w as v e r y  m u c h  z ig z a g  a n d  u n e v e n . T h e  m o d a l c la s s  w as 33 . 0, b u t  th e  
m e a n  w as 3 0 .4  b e c a u s e  193 p la n ts  h a d  a  s m a l l e r  l i n t  p e r c e n t  th a n  the  
m o d e . O nly  105 p la n ts  h a d  a  l i n t  p e r c e n t  a t  l e a s t  e q u a l to  th e  m o d e . 
R ange in  F £  fo r  l i n t  p e r c e n t  a m o u n te d  to  28 . 7%.
D o m in a n c e : In  th is  c r o s s  th e  m e a n  s e e d  in d e x  of F j  w as 
s l ig h tly  s m a l l e r  w h ile  th e  m e a n  l in t  d e n s i ty  in d e x  w as s l ig h t ly  h ig h e r  
th a n  th o se  of th e  f i r s t  c r o s s .  A  r e la t iv e ly  s m a l l  s e e d  w ith  r a t h e r  h ig h e r  
l in t  d e n s ity  in d e x  r e s u l t e d  in  a  l i t t l e  h ig h e r  m e a n  l in t  p e r c e n t  of F j .
T he a r i th m e t ic  a v e ra g e  o f th e  p a r e n t s  f o r  l i n t  p e r c e n t  w as 3 3 .6 .  The 
a c tu a l  m e a n  l in t  p e r c e n t  o f th e  F j  w as 3 3 .4 ,  w h ich  w as e s s e n t i a l ly  e q u a l 
to  the a r i th m e t ic  a v e ra g e  of th e  p a r e n t  m e a n s .  M ean  l in t  p e r c e n t  of th e  
F £  w as 3 0 .4 ,  T h e  lo w  m e a n  l i n t  p e r c e n t  o f th e  F 2  w as  due to  th e  47 
p la n ts  w h ic h  h a d  a  lo w e r  l in t  p e r c e n t  th a n  th a t  o f th e  S ea  I s la n d  p a r e n t .  
A lth o u g h  th e  F £  d a ta  in d ic a te d  p a r t i a l  d o m in a n c e  of lo w  l in t  p e r c e n t ,  
th i s  c a n n o t be c o n c lu d e d  b e c a u s e  th e  F j  m e a n  w as e s s e n t i a l ly  i n t e r ­
m e d ia te  b e tw e e n  th e  p a r e n ts .
H e r i ta b i l i ty  a n d  e f fe c t iv e n e s s  o f s e le c t io n :  A  v e r y  h ig h  v a lu e  
o f 95 .5%  f o r  h e r i t a b i l i ty  of l in t  p e r c e n t  w as fo u n d  in  th is  c r o s s .  T h is
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v a lu e  w as  a lm o s t  id e n t ic a l  to  th e  one o b s e rv e d  fo r  the f i r s t  c r o s s .  
H e r i t a b i l i ty  fo r  l in t  in d e x  in  th is  c r o s s  w as s im i l a r ly  lo w e r  th a n  th a t  
f o r  l i n t  p e r c e n t .  S e le c t io n  fo r  l i n t  p e r c e n t  in  F 2  m a y  be e f fe c tiv e  ju s t  
a s  i t  w ou ld  be  fo r  th e  f i r s t  c r o s s .
A g a in , in  th is  c r o s s  th e r e  w as a  te n d e n c y  fo r  the  c o e f f ic ie n t  
o f v a r ia t io n  in  th e  p a r e n ts  an d  F j  to  be  v e r y  lo w , in d ic a tin g  h ig h  
h e r i t a b i l i ty  fo r  l in t  p e r c e n t .
D P L  1 5 -2 -3 (1 -4 )  x  F i j i  S e a  Islan d v (4 -2 )
F re q u e n c y  d is t r ib u t io n  an d  s t a t i s t i c a l  v a lu e s  fo r  th e  p a r e n ts ,
F j  and  F 2  p o p u la tio n s  of th is  c r o s s  a r e  p r e s e n te d  in  T a b le s  24 and  25. 
F ig u re  12 sho w s th e  f re q u e n c y  d is t r ib u t io n  c u rv e s  fo r  d if f e re n t  p o p u la ­
t io n s  o f th is  c r o s s .
D P L  15(1-4) h a d  a  m e a n  l in t  p e r c e n t  of 4 0 .8 ,  the r a n g e  b e in g  
f r o m  39. 7 to  4 1 . 7. C o e f f ic ie n t  o f v a r ia t io n  fo r  th is  p a r e n t  w a s  o n ly  
1 . 8 %, w h ic h  in d ic a te d  th a t  th e  p a r e n t  w as r e l a t iv e ly  h o m o zy g o u s  a n d  
th e  v a r ia t io n  of 2. 0% w as m a in ly  due to  e n v iro n m e n t.  The S e a  I s la n d  
w a s  r e p r e s e n te d  b y  13 p la n ts .  T h is  p a r e n t  r a n g e d  f ro m  2 9 .6  to  3 3 .9  fo r  
l i n t  p e r c e n t ,  w ith  a  m e a n  l in t  p e r c e n t  o f 32, 3. T he ra n g e  w as r a th e r  
w id e r  a n d  c o v e re d  fiv e  l in t  p e r c e n t  c l a s s e s .  C o e f f ic ie n t of v a r ia t io n  
f o r  th is  p a r e n t  w as o n ly  3. 2% in  s p ite  of th e  w id e r  r a n g e ,  w h ich  in d i ­
c a te d  th a t  th e  p a r e n t  w as  r e l a t iv e ly  h o m o zy g o u s  an d  th e  v a r ia t io n  of 
4 . 3% w as m a in ly  due to  e n v iro n m e n t.  T he p a r e n ts  d if fe re d  b y  8 .5  in
T a b le  24 . F re q u e n c y  d is t r ib u t io n  of l in t  p e rc e n ta g e  f o r  th e  p a r e n t s , F j  a n d  F 2  p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -4 )  x  
F i j i  Island . (4 -2 )  c r o s s .
N u m b e r  of p la n ts in  th e  l in t  p e r c e n t  c la s s e s
P o p u la tio n 19.0 20.0 21.0 22.0 23.0 210 25.0 2^0 27.0 28.0 29.0 3 a 0 31.0 32. 0 33.0 310 35.0 3^0 37.0 38.0 39.0 4 a 0 4L0 42.0 43. 0
D P L  1 5 -2 -3  
(1 -4 ) 5 6  2
F i j i  S e a  
Island . (4 -2 ) 1 1 5  5 1
F i 2 7 7 2
F 2 1 3 2 2 4  9 9 14 2 2  16 29 24 26 30 21 23 18 16 19 14 6  1 1 2
T a b le  25 . S ta t i s t i c a l  v a lu e s  fo r  l in t  p e rc e n ta g e  fo r  p a r e n t ,  F j  a n d  F £  in  th e  D P L  1 5 -2 -3 (1 -4 )  x  F i j i  S e a  I s la n d  (4 -2 ) 
c r o s s .
P o p u la tio n N u m b e r  of p la n ts M ean S ta n d a rd  d e v ia tio n C o e ff ic ie n t of v a r ia t io n
D P L  1 5 -2 -3 (1 -4 ) 13 4 0 .8 0 .7 4 1 1 .8 2  %
F i j i  S e a  I s la n d  (4 -2 ) 13 3 2 .3 1 .0 3 3 3 .2 0  %
18 3 3 .5 0 .8 0 8 2 .4 1  %
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L in t  p e r c e n t  c la s s e s
F ig u re  12. F r e q u e n c y  d is t r ib u t io n  c u rv e  of l in t  p e rc e n ta g e  fo r  th e  p a r e n ts ,  F i  an d  
F £  p o p u la tio n s  in  th e  D P L  1 5 -2 -3 (1 -4 )  x  F i j i  S e a  I s la n d  (4 -2 )  c r o s s .
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l i n t  p e r c e n t .  T h is  d if f e re n c e  w as s m a l l e r  th a n  th a t  fo r  th e  (1 -8 )  x  (2 -2 )  
a n d  (1 -1 5 ) x  (3 -2 )  c r o s s e s .
T he 18 p la n ts  o f F j  r a n g e d  f r o m  31 .9 %  to  34 . 6 % w ith  a  m e a n  
l in t  p e r c e n t  of 3 3 .5 .  C o e f f ic ie n t o f v a r ia t io n  fo r  F j  w as 2 .4 % , in d i ­
c a tin g  th e  v a r ia t io n  in  F ^  w as due to  e n v iro n m e n t an d  th a t  th e  p a r e n ts  
w e re  r e la t iv e ly  h o m o z y g o u s .
T he r a n g e  f o r  the p o p u la tio n  w as f ro m  19. 5% to  42 . 8 % w ith  
a m e a n  l i n t  p e r c e n t  of 31 . 3. L ik e  th e  f i r s t  tw o  c r o s s e s ,  th e  f re q u e n c y  
d is t r ib u t io n  c u rv e  fo r  F 2  w as z ig z a g  an d  u n e v e n . T he m o d e  w as 32. 0. 
T he F ^  m e a n  w as a  l i t t l e  s m a l l e r  th a n  th e  m o d e  b e c a u s e  of th e  d o m i­
n a n c e  of lo w  l in t  p e r c e n t .  T h e re  w e re  121 F 2  p la n ts  w ith  a  h ig h e r  l in t  
p e r c e n t  th a n  th e  m ode w hile  1 6 1  p la n ts  h a d  a  s m a l l e r  l in t  p e r c e n t  th a n  
the  m o d e . R ange w ith in  th e  F £  w as 23. 3% a n d  c o e f f ic ie n t  o f v a r ia t io n  
fo r  F 2  w as 14. 1%, m u c h  l a r g e r  th a n  e i th e r  p a r e n t .
D o m in an ce : T he a r i th m e t ic  a v e ra g e  of the  p a r e n ts  w as 3 6 .5 .  
T he m e a n  l in t  p e r c e n t  o f the F j  w as 33. 5 . T he m e a n  l in t  p e r c e n t  o f F 2  
w as 31. 3. T h is  lo w  l i n t  p e r c e n t  of F 2  w as due to  th e  p r e s e n c e  of 111 
p la n ts  w h ich  w e re  lo w e r  in  l in t  p e r c e n t  th a n  th e  S e a  I s la n d  p a r e n t .  M ean 
s e e d  in d e x  of F 2  w as 1 2 . 6  g ra m s  w h ich  w as a lm o s t  e q u a l to  th a t  of the  
S e a  I s la n d  p a r e n t .  S im i la r ly  m e a n  l in t  d e n s i ty  in d ic e s  of F 2  and  S ea  
I s la n d  p a r e n t  w e re  a lm o s t  e q u a l .  A s a  r e s u l t  of th e  la r g e  s e e d  s iz e  
w ith  r e la t iv e ly  lo w  l in t  d e n s ity  in d e x , th e  F ^ m e a n  w as lo w e r  th a n  F j .
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T he F j  m e a n  w as l e s s  th a n  th e  a r i th m e t ic  a v e ra g e  o f th e  p a r e n ts  b y  
3 . 0%, w h ic h  in d ic a te d  p a r t i a l  d o m in a n c e  of lo w  l i n t  p e r c e n t .
H e r i ta b i l i ty  a n d  e f fe c t iv e n e s s  of s e le c t io n :  A  h e r i ta b i l i ty  v a lu e  
of 95 .9 %  w as fo u n d  in  th is  c r o s s  fo r  l i n t  p e r c e n t .  T h is  v a lu e  w as a l ­
m o s t  id e n t ic a l  to  th o se  f o r  th e  f i r s t  tw o  c r o s s e s .  S e le c tio n  o f h ig h  l in t  
p e r c e n t  m a y b e  f a i r l y  e f fe c tiv e  in  th is  c r o s s  a s  in  the f i r s t  tw o  c r o s s e s .  
L ik e  the  (1 -8 )  x  (2 -2 )  an d  (1 -1 5 )  x  (3 -2 )  c r o s s e s ,  h e r i t a b i l i ty  v a lu e  f o r  
l in t  p e r c e n t  in  th is  c r o s s  w as a ls o  h ig h e r  th a n  th a t  fo r  l i n t  in d e x . T h is  
c o n f irm e d  th a t  s e le c t io n  f o r  l in t  p e r c e n t  in s te a d  of l in t  in d e x  w ould  be  
b e t t e r  in  a  b re e d in g  p r o g r a m  to  e s ta b l i s h  h ig h  y ie ld in g  v a r i e t ie s  of 
co tto n . F u r th e r m o r e ,  i t  i s  m u c h  e a s i e r  to  d e te rm in e  l in t  p e r c e n t  th a n  
l in t  in d e x . S e le c tio n  fo r  l in t  in d e x  w as g iv en  m o re  im p o r ta n c e  up u n t i l  
r e c e n t ly  b u t  th e s e  d a ta  d id  n o t s u p p o r t  th a t  id e a lo g y . I t  s e e m s  p r e f e r ­
a b le  to  s e l e c t  f o r  h ig h  l in t  p e r c e n t  r a t h e r  th a n  fo r  h ig h  l in t  in d e x .
C o r r e la t io n  of C h a r a c te r s
O ne of th e  im p o r ta n t  f e a tu r e s  in  a  b re e d in g  p r o g r a m  i s  the  
a s s o c ia t io n  o f d if f e re n t  e c o n o m ic  c h a r a c t e r s .  A  b r e e d e r  is  i n t e r e s t e d  
in  co m b in in g  u s e fu l  c h a r a c te r s  in  a  s in g le  e c o n o m ic  v a r ie ty .  In  o r d e r  
to  a ch ie v e  h is  g o a l in  th e  m o s t  e f fe c tiv e  m a n n e r  i t  i s  n e c e s s a r y  th a t  he 
d e te rm in e  w h ich  c h a r a c te r s  a r e  a s s o c ia te d ,  th e  d e g re e  of a s s o c ia t io n  
am o n g  e c o n o m ic  c h a r a c t e r s .  T he a s s o c ia t io n  of c h a r a c t e r s  m a y b e  due 
to  (1) lin k a g e  of g en e s  g o v e rn in g  th e  tw o  c h a r a c t e r s ,  (2 ) a  p h y s io lo g ic a l
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r e la t io n s h ip ,  in  w h ich  c a s e  in c r e a s e  in  one m a y  p ro v id e  b e t t e r  n o u r is h ­
m e n t o r  b e t t e r  c o n d itio n s  fo r  th e  e x p r e s s io n  of th e  o th e r ,  a n d  (3) p le io -  
t ro p h ic  e f fe c t  of g e n e s ,  th a t  i s  the  sa m e  gen e  o r  g e n e s  m a y  in flu e n c e  
tw o  o r  m o re  c h a r a c t e r s .  T h e  m ag n itu d e  o f c o r r e la t io n  is  of g r e a t  i m ­
p o r ta n c e  in  a  b re e d in g  p r o g r a m .  A ny  r  v a lu e  l e s s  th a n  + 0 .4  is  n o t 
c o n s id e re d  of m u c h  im p o r ta n c e .
A h ig h  d e g re e  of a s s o c ia t io n  b e tw e e n  tw o  c h a r a c te r s  m a y  b e  
a n  ad v a n ta g e  o r d isa d v a n ta g e  d ep end ing  u p o n  th e  im p o r ta n c e  of the 
c h a r a c te r s  in  q u e s tio n . F o r  e x a m p le , i f  tw o  c h a r a c t e r s  a r e  s tr o n g ly  
a s s o c ia te d ,  one of w h ich  is  n o t d e s i r a b le ,  i t  w ou ld  c r e a te  a  d e fin ite  
h a n d ic a p  in  a  b re e d in g  p r o g r a m .  On the  c o n t r a r y ,  i f  th e  tw o c h a r a c ­
t e r s  a r e  im p o r ta n t  f r o m  an  a g ro n o m ic  s ta n d p o in t,  s t r o n g  a s s o c ia t io n  
b e tw e e n  the  m  w ould  b e  a  g r e a t  a d v a n tag e  in  a  b re e d in g  p r o g ra m . 
S e le c tio n  f o r  c e r ta in  e c o n o m ic  c h a r a c t e r s  lik e  y ie ld , i s  s o m e tim e s  
u n r e l ia b le  due to  th e  s tro n g  in f lu e n c e  of e n v iro n m e n t.  S e le c tio n  fo r  
c h a r a c t e r s  th a t  a r e  s tro n g ly  a s s o c ia te d  w ith  y ie ld  w o u ld , th e r e f o r e ,  
b e  an  e f fe c tiv e  m e a n s  of e s ta b l is h in g  h ig h  y ie ld in g  s t r a i n s .  Of c o u r s e ,  
s u c h  c h a r a c t e r s  s h o u ld  be e a s i e r  to  h an d le  an d  th e y  sh o u ld  a ls o  h av e  a  
h ig h e r  h e r i ta b i l i ty  th a n  y ie ld .
F o r  e a c h  o f th e  F £  p o p u la tio n s  of th e  th r e e  c r o s s e s  in  the 
g e n e tic  s tu d y , c o r r e la t io n  c o e f f ic ie n ts  am o n g  fo u r  e c o n o m ic  c h a r a c t e r s  
w e re  c a lc u la te d  in  a l l  p o s s ib le  c o m b in a tio n s . T h e y  w e re :  1) l in t  
d e n s ity  in d e x  w ith  s e e d  in d ex ; 2 ) l in t  d e n s ity  in d e x  w ith  l in t  in d e x ;
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3) l in t  d e n s ity  in d e x  w ith  l in t  p e r c e n t ;  4) s e e d  in d e x  w ith  l in t  in d ex ;
5) s e e d  in d e x  w ith  l in t  p e r c e n t  and  6 ) l in t  p e r c e n t  w ith  l in t  in d e x .
T a b le  26 sho w s th e  c o r r e la t io n  c o e f f ic ie n ts  f o r  in d iv id u a l F 2  p o p u la ­
tio n s  an d  fo r  e a c h  of th e  s ix  c o m b in a tio n s . P a r t i a l  c o r r e la t io n s  am o n g  
s e v e r a l  c h a r a c te r s  of the  th r e e  F 2  p o p u la tio n s  w e re  a ls o  d e te rm in e d  
an d  th e y  a r e  p r e s e n te d  in  T a b le  27.
L in t  d e n s ity  in d e x  w ith  s e e d  in d ex : A s s o c ia t io n  of l in t  d e n s ity  
in d e x  w ith  s e e d  in d e x  w as found  to  b e  n o n s ig n if ic a n t f o r  a l l  o f the  th r e e  
c r o s s e s .  T he r  v a lu e s  fo r  th e  th r e e  F 2  p o p u la tio n s  of (1 -8 )  x  (2 -2 ) ,
(1 -1 5 )  x  (3 -2 ) , an d  (1 -4 )  x  (4 -2 )  c r o s s e s  w e re  0. 07, - 0 .0 4 ,  an d  - 0 .0 2 ,  
r e s p e c t iv e ly .  N o t o n ly  th e  r  v a lu e s  w e re  n o n s ig n if ic a n t  b u t a ls o  th e y  
w e re  v e ry  s m a l l ,  in d ic a tin g  th a t  th e r e  w as no  a s s o c ia t io n  b e tw e e n  th e s e  
tw o  c h a r a c t e r s ,  a n d  th a t  th e  n u m b e r  o f g e n e s  g o v e rn in g  s e e d  in d ex  an d  
l in t  d e n s ity  in d e x  i s  r e la t iv e ly  s m a l l  an d  do n o t sh o w  a n y  e v id e n c e  fo r  
l in k a g e . S uch  a  la c k  of a s s o c ia t io n  w as a ls o  fo u n d  b y  o th e r  w o rk e rs  
w o rk in g  w ith  c r o s s e s  b e tw e e n  v a r i e t ie s  of U p land  c o tto n . M o st of th e  
c o m m e r c ia l  v a r i e t i e s  o f co tto n  te n d  to  have s m a l l  s e e d  an d  h ig h  l in t  
d e n s ity  in d e x . T h is  does n o t in d ic a te  th a t  th e r e  is  a s s o c ia t io n  b e tw e e n  
th e s e  tw o  c h a r a c t e r s .  T h is  s i tu a t io n  m a y b e  t r u e  due to  s e le c t io n  fo r  
th e  gene c o m b in a tio n s  fo r  th e s e  tw o c h a r a c t e r s .  In th e  p r e s e n t  s tu d y , 
p la n ts  have b e e n  r e c o v e r e d  w ith  la r g e  s e e d  s iz e  and  h ig h  l in t  d e n s ity ,  
a s  w e ll a s  s m a l l  s e e d  s iz e  w ith  h ig h  d e n s ity .  In  a  b r e e d in g  p r o g r a m  th is
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T a b le  26. T o ta l  c o r r e l a t i o n s  in  th e  t h r e e  F 2  p o p u la t io n s  in  th e  g e n e t ic  
s tu d y .
C o r r e l a t i o n  in  c r o s s
C h a r a c t e r s  c o r r e l a t e d ( l - 8 ) x ( 2 - 2 ) ( 1 - 1 5 ) x ( 3 - 2 ) ( l - 4 ) x ( 4 - 2 )
L in t  d e n s i ty  in d e x  w ith  
s e e d  in d e x 0 .0 7
o
•
o1 - 0 . 0 2
L in t  d e n s i ty  in d e x  w ith  
l i n t  in d e x 0 . 8 6 ** 0 . 8 8 ** 0 .8 5 * *
L in t  d e n s i ty  in d e x  w ith  
l in t  p e r c e n t 0 .9 3 * * 0 .9 6 * * 0 .9 3 * *
S e e d  in d e x  w ith  
l i n t  in d e x 0 .5 2 * * 0 .4 0 * * 0 .4 8 * *
S e e d  in d e x  w ith  
l i n t  p e r c e n t - 0 . 2 1 ** - 0 .2 4 * * - 0 .3 2 * *
L in t  p e r c e n t  w ith  
l i n t  in d e x 0 .7 1 * * 0 .7 8 * * 0 . 6 6 **
1-8 = D P L  15(1-8) 2 -2  = S e a  I s la n d  (2 -2 )
1 -15  = D P L  15(1-15) 3 -2  = S e a  I s la n d  12B 2(3-2)
1 -4  = D P L  15(1-4) 4 - 2  = F i j i  S e a  I s la n d  (4 -2 )
** S ig n if ic a n t  a t  1% le v e l  of P .
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T a b le  27. P a r t i a l  c o r r e l a t i o n s  a m o n g  s e v e r a l  c h a r a c t e r s  of the  t h r e e  
F 2  p o p u la t io n s  in  th e  g e n e t ic  s tu d y .
C h a r a c t e r s C h a r a c t e r . P a r t i a l  c o r r e l a t i o n s  in c r o s s
c o r r e l a t e d h e ld  c o n s ta n t ( 1 - 8 ) x ( 2 - 2 ) (1 -1 5 )  x ( 3 - 2 ) (1 -4 )  x ( 4 - 2 )
Lfint d e n s i ty  in d e x  
w ith  l i n t  in d e x S e e d  in d e x 0 .9 7 * * 0 . 9 8 ** 0 .9 8 * *
L in t  d e n s i ty  in d e x  
w ith  l i n t  p e r c e n t S eed  in d e x 0 .9 7 * * 0 . 9 6 ** 0 .9 9 * *
S e e d  in d e x  w ith  
l i n t  in d e x
L in t  d e n s i ty  
in d e x 0 . 9 0 ** 0. 77** 0 .9 4 * *
S e e d  in d e x  w ith  
l in t  p e r c e n t
L in t  d e n s i ty  
in d e x - 0 .7 5 * * - 0 .  72** - 0 .8 2 * *
L in t  p e r c e n t  w ith  
l in t  in d e x S eed  in d e x 0 . 9 8 ** 0 . 9 0 ** 0 . 9 8 **
L in t  p e r c e n t  w ith  
l i n t  in d e x
L in t  d e n s i ty  
in d e x - 0 .4 8 * * - 0 .4 9 * * - 0 . 8 6 **
** S ig n if ic a n t  a t  1% l e v e l  o f P .
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i n fo r m a t io n  m a y  h e lp  th e  b r e e d e r  to  e s t a b l i s h  c o m m e r c i a l  v a r i e t i e s  
of c o t to n  w ith  th e  d e s i r e d  s e e d  s iz e  a n d  l i n t  d e n s i ty .
L in t  d e n s i ty  in d e x  w ith  l i n t  in d ex : C o e f f ic ie n t  o f  c o r r e l a ­
t io n s  fo r  th e  t h r e e  F ^  p o p u la t io n s  of (1 -8 )  x  (2 -2 ) ,  (1 -1 5 )  x  (3 -2 )  and  
(1 -4 )  x  (4 -2 )  c r o s s e s ,  w e r e  found  to  b e  h ig h ly  s ig n i f ic a n t .  C o e f f ic ie n t  
o f  c o r r e l a t i o n  fo r  t h e s e  t h r e e  c r o s s e s  w e r e  0 .8 6 ,  0 .8 8  a n d  0 .8 5 .  L in t  
in d e x  i s  th e  a b s o lu te  w e ig h t  of c o m m e r c i a l  f i b e r  f r o m  100 s e e d s .  In ­
c r e a s e  in  th e  d e n s i ty  of f ib e r  g iv e s  a  h ig h e r  v a lu e  f o r  l i n t  in d e x .
A c tu a l ly ,  l i n t  d e n s i ty  in d e x  o r  w e ig h t  of f i b e r  p e r  u n i t  o f  s e e d  s u r f a c e ,  
i s  a  c o m p o n e n t  of l i n t  in d e x ,  o r  w e ig h t  of f i b e r  p e r  100 s e e d s .  T h is  
co u ld  b e  f u r t h e r  e m p h a s iz e d  b y  s tu d y in g  th e  p a r t i a l  c o r r e l a t i o n  b e tw e e n  
l in t  d e n s i ty  in d e x  an d  l i n t  in d ex ,  w hen  s e e d  s iz e  i s  h e ld  c o n s ta n t .  A f te r  
r e m o v in g  th e  in f lu e n c e  of s e e d  in d e x  th e  p o s i t iv e  a s s o c i a t i o n  of l i n t  
d e n s i ty  in d e x  and  l i n t  in d e x  was fo u n d  to  be a l m o s t  p e r f e c t .  The 
p a r t i a l  c o r r e l a t i o n  c o e f f ic ie n ts  f o r  the  t h r e e  F ^  p o p u la t io n s  w e re  0 .9 7 ,  
0 .9 8  a n d  0 .9 9 .  A  s i m i l a r  h ig h  d e g r e e  of a s s o c i a t i o n  b e tw e e n  l i n t  
d e n s i ty  in d e x  an d  l i n t  in d e x  w as r e p o r t e d  b y  w o r k e r s  a t  th e  L o u is ia n a  
A g r i c u l tu r a l  E x p e r im e n t  S ta t io n  w o rk in g  w ith  v a r i e t i e s  o f U pland  c o t to n .  
M a so n  (1951) s e le c t e d  12 F £  p la n ts  w h ic h  v a r i e d  fo r  l in t  d e n s i ty  in d e x  
an d  l i n t  in d e x  b u t  th e y  a l l  h a d  s i m i l a r  s e e d  in d e x .  The s im p le  c o r r e l a ­
t io n  o f l in t  d e n s i ty  in d e x  a n d  l in t  in d e x  w as  0 .9 3  as  c o u ld  b e  e x p e c te d  
b e c a u s e  s e e d  s iz e  f o r  t h e s e  tw e lv e  p la n ts  w as  s i m i l a r .  S im p le  c o r r e l a ­
t io n  b e tw e e n  l in t  d e n s i ty  in d e x  an d  l i n t  in d e x  a s  r e p o r t e d  b y  o th e r  w o r k e r s ,
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i n  F ^  p o p u la t io n s  of c r o s s e s  in v o lv in g  v a r i e t i e s  of U pland  c o tto n  
r a n g e d  f r o m  0 .4 3  to  0 .8 3 .
S e le c t io n  f o r  l i n t  in d e x  in  th i s  i n t e r s p e c i f i c  h y b r id  w il l  a l s o  
e n d  up  w ith  v a r i e t i e s  w ith  h ig h  l i n t  d e n s i ty  in d e x ,  due to  th e  h ig h  d e ­
g r e e  of a s s o c i a t i o n  of th e s e  c h a r a c t e r s .  D e te r m in a t io n s  of l i n t  d e n s i ty  
in d e x  a r e  m u c h  m o r e  l a b o r io u s  th a n  th o se  of l i n t  in d e x .  F o r  i n i t i a l  
s e le c t io n  a  b r e e d e r  c a n  s e l e c t  p la n t s  w ith  h ig h  l i n t  in d e x  a n d  s t i l l  he 
w i l l  be  a b le  to  g e t  th e  d e s i r e d  l i n t  d e n s i ty  i n  h is  s e l e c t e d  s t r a i n s .  L in t  
in d e x  a l s o  in v o lv e s  a  c o n s id e r a b le  a m o u n t  of w o rk  b u t  i s  m u c h  e a s i e r  in  
i t s  d e t e r m in a t io n  th a n  l in t  d e n s i ty  in d e x .
L in t  d e n s i ty  in d e x  w ith  l in t  p e r c e n t :  H ig h ly  s ig n i f ic a n t  p o s i t iv e  
c o r r e l a t i o n  c o e f f ic ie n ts  b e tw e e n  l i n t  d e n s i ty  in d e x  an d  l in t  p e r c e n t  w e re  
fo u n d  in  a l l  the  F £  p o p u la t io n s  of th e  t h r e e  c r o s s e s  in  th i s  s tu d y .  The 
r e s p e c t i v e  r  v a lu e s  fo r  th e  (1 -8 )  x  (2 -2 ) ,  (1 -1 5 )  x  (3 -2 )  an d  (1 -4 )  x  (4 -2 )  
c r o s s e s  w e re  0 .9 3 ,  0 .9 6  a n d  0 .9 3 ,  r e s p e c t i v e l y .  W hen the in f lu e n c e  of 
s e e d  in d e x  w as  r e m o v e d  the  a s s o c i a t i o n  of l in t  d e n s i ty  in d e x  an d  l i n t  
p e r c e n t  w a s  found  to  be  0 .9 7 ,  0 . 9 6  a n d  0 .9 9 ,  r e s p e c t i v e l y .  T h e se  
f ig u r e s  in d ic a te  t h a t  l i n t  p e r c e n t  i s  h ig h ly  a s s o c i a t e d  w ith  i t s  co m p o n e n t  
l i n t  d e n s i ty  in d e x .  The r  v a lu e s  f o r  the  a s s o c i a t i o n  of l i n t  d e n s i ty  in d e x  
a n d  l in t  in d e x  w e re  lo w e r  th a n  th o s e  fo r  the  a s s o c i a t i o n  of l i n t  d e n s i ty  
in d e x  an d  l i n t  p e r c e n t .  T h e r e f o r e ,  s e le c t io n  p r a c t i c e d  fo r  l i n t  p e r c e n t  
w il l  be a s u p e r i o r  m e th o d  of e s ta b l i s h in g  h ig h  l i n t  d e n s i ty  th a n  w ould
s e le c t io n  f o r  l i n t  in d e x .  A lso ,  l i n t  p e r c e n t  i s  s t i l l  e a s i e r  to  d e te r m in e
I l l
fo r  in d iv id u a l  p la n ts  th a n  l i n t  in d ex . H ig h  l i n t  p e r c e n t  i s  im p o r t a n t  
fo r  a n y  c o m m e r c i a l  v a r i e t y .  The h ig h e r  th e  w e ig h t  o f f ib e r  p e r  pound  
of s e e d  c o tto n  th e  b e t t e r  w il l  be  the  p r i c e  of s e e d  c o t to n .  It c a n  be 
s e e n  f r o m  th e  f ig u r e s  p r e s e n t e d  in  th e  t h r e e  t a b l e s  of th e  A p p en d ix , 
th a t  h ig h  l i n t  in d e x  w il l  n o t  n e c e s s a r i l y  in d ic a te  h ig h  d e n s i ty  o f  f ib e r  
in  s p i te  of i t s  s t r o n g  a s s o c i a t i o n  w ith  l in t  d e n s i ty  in d e x  b e c a u s e  l i n t  
in d e x  is  p o s i t iv e ly  a s s o c i a t e d  w ith  s e e d  in d e x  w hile  t h e r e  i s  a  n e g a t iv e  
a s s o c i a t i o n  b e tw e e n  l i n t  p e r c e n t  an d  s e e d  in d e x .  W o r k e r s  a t  th e  
L o u i s i a n a  A g r i c u l tu r a l  E x p e r im e n t  S ta t io n ,  w o rk in g  w ith  c r o s s e s  i n ­
vo lv in g  v a r i e t i e s  of U pland  c o tto n ,  o b s e r v e d  an  a p p r e c ia b ly  h ig h e r  
c o r r e l a t i o n  b e tw e e n  l i n t  d e n s i ty  in d e x  an d  l i n t  p e r c e n t  th a n  b e tw e e n  
l in t  d e n s i ty  in d e x  an d  l in t  in d e x .  The h ig h e r  a s s o c i a t i o n  of l i n t  p e r c e n t  
w ith  l i n t  d e n s i ty  in d e x ,  t h e r e f o r e ,  in v i t e s  a  sh if t  i n  th e  p r e s e n t  m e th o d s  
in  a  b r e e d in g  p r o g r a m .  It s e e m s  n e c e s s a r y  to  p r a c t i c e  s e le c t io n  f o r  
l in t  p e r c e n t  r a t h e r  th a n  f o r  l i n t  in d e x .
S e e d  in d e x  w ith  l i n t  index : Tw o c o m p o n e n ts  in f lu e n c e  l in t  
in d e x .  The a s s o c i a t i o n  of l i n t  d e n s i ty  in d e x  a n d  l i n t  in d e x  h a s  b e e n  
d i s c u s s e d  e a r l i e r .  S ize  of s e e d  a c tu a l ly  d e t e r m in e s  the  l in t  b e a r in g  
a r e a  o f  the  s e e d  s u r f a c e .  A  l a r g e  s e e d  h as  m o r e  s u r f a c e  a r e a  th a n  a  
s m a l l  s e e d ,  a s  a  r e s u l t  th e  w e ig h t of f ib e r  p r o d u c e d  on a  l a r g e  s e e d  i s  
m o r e  th a n  th e  w e ig h t  o f f i b e r  p r o d u c e d  on a  s m a l l  s e e d  p ro v id e d  o th e r  
f a c t o r s  a r e  c o n s ta n t .  H ig h ly  s ig n i f ic a n t  p o s i t iv e  c o r r e l a t i o n  b e tw e e n
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s e e d  in d e x  a n d  l i n t  in d e x  w as  found  f o r  the  t h r e e  F £  p o p u la t io n s  of th e  
(1 -8 )  x  ( 2 -2 ) ,  (1 -1 5 )  x  (3 -2 )  a n d  (1 -4 )  x  (4 -2 )  c r o s s e s .  T he r e s p e c t i v e  
r  v a lu e s  f o r  t h e s e  t h r e e  p o p u la t io n s  w e re  0 . 5 2 ,  0 .4 0  a n d  0 .4 8 .
A lth o u g h  th e  c o r r e l a t i o n  c o e f f ic ie n ts  w e re  h ig h ly  s ig n i f ic a n t  t h e i r  m a g n i ­
tude  i s  n o t  a p p r e c i a b ly  h igh . T h is  m a y  in d ic a te  t h a t  th e  a s s o c i a t i o n  b e ­
tw e e n  s e e d  s iz e  a n d  l in t  in d e x  i s  r a t h e r  l o o s e .  I t  a l s o  i n d ic a te s  t h a t  
l a r g e r  s e e d  te n d  to  p ro v id e  m o r e  f ib e r  p e r  s e e d  th a n  do the  s m a l l e r  
o n e s .  S im i l a r  i  v a lu e s  h ave  b e e n  r e p o r t e d  b y  o th e r  w o r k e r s  w o rk in g  
w ith  v a r i e t i e s  of U pland  c o t to n  an d  A s ia t i c  c u l t iv a te d  c o t to n s .
P a r t i a l  c o r r e l a t i o n s  o f s e e d  in d e x  a n d  l in t  in d e x  w hen  th e  i n ­
f lu e n ce  of l i n t  d e n s i ty  in d e x  w as  r e m o v e d ,  w as  found  to  be  0. 9 0 ,  0. 77 
an d  0 .9 4  f o r  (1 -8 )  x  (2 -2 ) ,  ^1-1S) x  ( 3 -2 j  a n d  (1 -4 )  x  (4 -2 )  c r o s s e s ,  
r e s p e c t i v e l y .  T h is  in d ic a te s  t h a t  t h e r e  i s  a  h ig h  d e g r e e  of a s s o c i a t i o n  
b e tw e e n  l i n t ' i n d e x  an d  s e e d  in d e x ,  b u t  th i s  a s s o c i a t i o n  i s  m a s k e d  b y  the 
l i n t  d e n s i ty  in d e x .  L a r g e  s e e d e d  c o t to n  w i th  a  lo w  l i n t  d e n s i ty  in d e x  an d  
s m a l l  s e e d e d  co tto n  w ith  a  h ig h  l in t  d e n s i ty  in d e x  g e n e r a l l y  h av e  s i m i l a r  
l in t  i n d i c e s .  The p a r e n t s  of a l l  the  t h r e e  c r o s s e s  s u b s ta n t i a t e  th e  above  
s t a t e m e n t .  In  a  b r e e d in g  p r o g r a m ,  i t  c a n ,  t h e r e f o r e ,  be p o s s ib le  to  
e s t a b l i s h  s t r a i n s  w ith  m e d iu m  to  s m a l l  s e e d  a n d  a  h ig h  l i n t  in d e x  b y  
s e le c t in g  f o r  h ig h e r  l i n t  d e n s i ty  w h ic h  w il l  c o u n te r b a la n c e  th e  n e g a t iv e  
in f lu e n c e  of s m a l l  s e e d  on  l i n t  in d e x .
S e e d  in d e x  an d  l i n t  p e r c e n t :  A  lo w , b u t  h ig h ly  s ig n i f ic a n t
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n e g a t iv e  c o r r e l a t i o n  w a s  o b s e r v e d  f o r  a l l  t h e  t h r e e  F 2  p o p u la t io n s  of 
th e  (1 -8 )  x  (2 -2 ) ,  (1 -1 5 )  x  (3 -2 )  a n d  (1 -4 )  x  (4 -2 )  c r o s s e s .  T h e  r e s p e c ­
t iv e  c o r r e l a t i o n s  f o r  t h e s e  t h r e e  c r o s s e s  w e re  - 0 .2 1 ,  - 0 .2 4  an d  - 0 .3 2 .
T h e  a s s o c i a t i o n  of s e e d  in d e x  an d  l i n t  p e r c e n t  in  v a r i e t i e s  o f  U pland
\
c o t to n s  w as  s tu d ie d  b y  s e v e r a l  w o r k e r s .  A  wide r a n g e  f r o m  - 0 .2 8  to  
- 0 .6 4  w as r e p o r t e d  b y  th e s e  w o r k e r s .
T he  p a r t i a l  c o r r e l a t i o n s  of s e e d  in d e x  a n d  l i n t  p e r c e n t ,  ho ld in g  
l i n t  d e n s i ty  in d e x  c o n s ta n t ,  w e re  - 0 .  75, - 0 .  72 an d  -0 .  82 fo r  t h r e e  
c r o s s e s .  T h e s e  f ig u r e s  in d ic a te  t h a t  a  c lo s e  n e g a t iv e  a s s o c i a t i o n  
e x i s t s  b e tw e e n  s e e d  s iz e  a n d  l in t  p e r c e n t  b u t  th is  a s s o c i a t i o n  i s  p a r t i a l l y  
m a s k e d  b y  th e  in f lu e n c e  of l i n t  d e n s i ty  in d e x  on l in t  p e r c e n t .  T he 
b r e e d e r  w il l  have  to  be s t r i c t  in  h is  s e le c t io n  fo r  s m a l l  s e e d ,  fo r  a  
l a r g e r  s e e d  w o u ld  a l s o  te n d  to  e s t a b l i s h  s t r a i n s  w ith  lo w  l in t  p e r c e n t .
O r  s e le c t io n  f o r  h ig h  l in t  p e r c e n t  w i l l  a u to m a t ic a l ly  e s t a b l i s h  s m a l l  
s e e d  s iz e  in  th e  s e l e c t e d  s t r a i n s .  W hen p a r e n t s  d i f f e r  w id e ly  f o r  l in t  
d e n s i ty  in d e x  th e  a s s o c i a t i o n  of s e e d  in d e x  an d  l in t  p e r c e n t  m a y  n o t  be  
a  g r e a t  h a n d ic a p .
L in t  p e r c e n t  w ith  l i n t  in d ex : The a s s o c i a t i o n  of l in t  p e r c e n t  
a n d  l in t  in d e x  w as  found  to  be  p o s i t iv e ly  a n d  h ig h ly  s ig n i f ic a n t  fo r  a l l  
th e  t h r e e  c r o s s e s  in  t h i s  s tu d y .  T he r e s p e c t iv e  r  v a lu e s  fo r  (1 -8 )  x  
(2 -2 ) ,  (1 -1 5 )  x  (3 -2 )  a n d  (1 -4 )  x  (4 -2 )  c r o s s e s  w e re  0. 71, 0. 78 and  0 . 66. 
A  w ide r a n g e  f r o m  0. 16 to  0. 90 in  th e  a s s o c i a t i o n  of l i n t  p e r c e n t  a n d
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l i n t  in d e x  h a s  b e e n  r e p o r t e d  b y  o th e r  w o r k e r s  w o rk in g  w i th  v a r i e t i e s  
o f  U pland an d  E g y p t ia n  c o t to n s .  B o th  l i n t  p e r c e n t  a n d  l in t  in d e x  have  
th e  s a m e  c o m p o n e n ts ,  b u t  th e  r e l a t io n  o f s e e d  in d e x  in  b o th  c a s e s  i s  
qu ite  d i f f e r e n t .  L in t  d e n s i ty  in d e x  is  p o s i t iv e ly  a s s o c i a t e d  w ith  l in t  
p e r c e n t  and l i n t  in d e x .  T h e r e  i s  a  p o s i t iv e  a s s o c i a t i o n  b e tw e e n  s e e d  
in d e x  a n d  l in t  in d e x  b u t  s e e d  in d e x  i s  n e g a t iv e ly  a s s o c i a t e d  w ith  l i n t  
p e r c e n t .  T h e r e f o r e ,  p la n ts  w ith  h ig h  l i n t  in d e x  m a y  n o t  n e c e s s a r i l y  
have  h ig h  l in t  p e r c e n t .  The m e a n s  of th e  F j  p o p u la t io n s  o f th e  t h r e e  
c r o s s e s  in  th is  s tu d y  r a n g e d  f r o m  6 .8  g r a m s  to  7 .4  g r a m s  in  l i n t  in d e x .  
T h e  r a n g e  of m e a n  l i n t  d e n s i ty  in d ic e s  of th e  F j  p o p u la t io n s  w as f r o m  
5 . 1 g r a m s  to  5. 3 g r a m s .  M e a n  l in t  p e r c e n t s  of th e  t h r e e  F l  p o p u la ­
t io n s  r a n g e d  f r o m  3 1 .8  to  3 3 .5 .  F u r t h e r m o r e ,  t h e r e  w e r e  s e v e r a l  F ^  
p la n ts  th a t  h a d  h ig h  l i n t  in d ic e s  of 8. 0 g r a m s  o r  m o r e  b u t  t h e i r  l i n t  
p e r c e n t s  w e re  l e s s  th a n  35. 0.
P a r t i a l  c o r r e l a t i o n s  o f l in t  p e r c e n t  an d  l i n t  in d e x  w h en  in f lu ­
en c e  of s e e d  in d e x  w as  r e m o v e d  w e re  0 .9 8 ,  0 .9 0  a n d  0 .9 8 .  W hen the  
in f lu e n c e  of l in t  d e n s i ty  in d e x  w as  r e m o v e d  the h ig h  p o s i t iv e  a s s o c i a ­
t io n  o f l i n t  p e r c e n t  a n d  l in t  in d e x  w as  fo u n d  to be  - 0 .4 8 ,  - 0 .  49 a n d  -0 .  86 . 
I s a a c  (1950) an d  G o n z a le s  (1950) s tu d ie d  p a r t i a l  c o r r e l a t i o n  of l i n t  p e r ­
c e n t  a n d  l in t  in d e x  in  c r o s s e s  b e tw e e n  v a r i e t i e s  o f  U pland  c o t to n  an d  
o b s e r v e d  th a t  s e e d  in d e x  w as  th e  m a j o r  in f lu e n c in g  f a c to r  i n  th e  a s s o c i a ­
t io n  of l i n t  p e r c e n t  a n d  l in t  in d e x .  In t h i s  s tu d y ,  th e  two p a r t i a l  c o r r e l a ­
t io n s  of l i n t  p e r c e n t  an d  l in t  in d e x  in d ic a te  th a t  l i n t  d e n s i ty  in d e x  i s  so
g r e a t  t h a t  th e  a c tu a l  n e g a t iv e  a s s o c i a t i o n  o f l in t  p e r c e n t  a n d  l i n t  in d e x  
i s  p e r f e c t l y  m a s k e d .  In f lu en ce  of s e e d  in d e x  i s  n o t  a s  h ig h  a s  l in t  
d e n s i ty  in d e x .
T h e s e  d a ta  in d ic a te  t h a t  s e le c t io n  p r a c t i c e d  f o r  l in t  p e r c e n t  
w i l l  a l s o  im p ro v e  l i n t  d e n s i ty  in d e x ,  m o r e  than, i f  s e le c t io n  i s  
p r a c t i c e d  f o r  l in t  in d e x .  L in t  p e r c e n t  i s  m u c h  e a s i e r  to  e s t i m a t e  th a n  
l i n t  in d e x  w h ich  i s  a l s o  a n  im p o r t a n t  f a c t o r  w hen  th e  b r e e d e r  h a s  to  
h a n d le  l a r g e  p o p u la t io n s .
T h e  c o r r e l a t i o n s  a m o n g  th e  c h a r a c t e r s  in c lu d e d  in  th is  s tu d y  
w e r e  s i m i l a r  to  th o s e  r e p o r t e d  b y  w o r k e r s  in  c r o s s e s  b e tw e e n  v a r i e ­
t i e s  o f  U pland  c o t to n .
SUM M ARY
A  g e n e t ic  a n a ly s i s  of th e  fo u r  e c o n o m ic  c h a r a c t e r s ,  s e e d  in d e x ,  
l i n t  d e n s i ty  in d e x ,  l in t  in d e x  a n d  l in t  p e r c e n t ,  w as  m a d e  u s in g  p a r e n t s ,
F j  an d  F 2  p o p u la t io n s  of t h r e e  c r o s s e s  in v o lv in g  D P L  15 (G. h i r s u tu m )  
a n d  t h r e e  v a r i e t i e s  of S e a  I s la n d  (G. b a r b a d e n s e ) c o t to n .  A s s o c ia t io n  
of th e s e  c h a r a c t e r s  w as d e t e r m in e d  i n  6 c o m b in a t io n s .  A l l  fo u r  of 
the  c h a r a c t e r s  in  th i s  s tu d y  b e h a v e d  a s  t y p ic a l  q u a n t i ta t iv e  c h a r a c t e r s .
M ean  s e e d  in d e x  of th e  D P L  15 p a r e n t  r a n g e d  f r o m  9. 3 g r a m s  
to  9 . 5 g r a m s  f o r  a l l  the  t h r e e  c r o s s e s .  M ean  s e e d  in d ic e s  of th e  S ea  
I s la n d  p a r e n t  f o r  th e  f i r s t  tw o c r o s s e s  w e re  1 3 .7  g r a m s  a n d  1 3 .8  g r a m s ,  
w hile  t h a t  of the  t h i r d  w as  12. 7 g r a m s .  In a l l  t h r e e  c r o s s e s  l a r g e  s e e d  
s iz e  w as found  to  b e  d o m in a n t .  A  v e r y  h ig h  d e g r e e  of h y b r id  v ig o r  o c ­
c u r r e d  fo r  s e e d  s iz e  in  t h i s  i n t e r s p e c i f i c  h y b r id ,  w ith  the  F j  e x c e e d in g  
the  l a r g e r  s e e d e d  p a r e n t .
T he  d a ta  d id  no t p ro v id e  any  c o n c lu s iv e  e v id e n c e  f o r  the  n a tu r e  
of gene  a c t io n  fo r  an y  of th e  c h a r a c t e r s  in  th i s  s tu d y .
T h e r e  w as  no d e f in i te  e v id e n c e  of t r a n s g r e s s i v e  s e g r e g a t io n  
f o r  s e e d  in d e x ,  l in t  d e n s i ty  in d e x  and  l i n t  p e r c e n t .  T h ro u g h  s e g r e g a ­
t io n  an d  r e c o m b in a t io n  of g e n e s  fo r  s e e d  in d e x  and  l in t  d e n s i ty  in d e x  a  
r e l a t i v e l y  l a r g e  n u m b e r  of F 2  p la n ts  w e re  found  to  have h ig h e r  a n d  lo w e r  
l in t  in d e x  th a n  th a t  o f  e i t h e r  p a r e n t ,  in d ic a t in g  t r a n s g r e s s i v e  s e g r e g a t io n
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fo r  l i n t  in d e x  in  th is  i n t e r s p e c i f i c  h y b r id .
S e v e r a l  F „  p la n ts  w e r e  r e c o v e r e d  w ith in  th e  r a n g e  o f  th e  s m a l l
u
s e e d e d  D P L  15 p a r e n t ,  w h ic h  s u g g e s te d  t h a t  a  r e l a t i v e l y  s m a l l  n u m b e r  
o f  g e n e s  g o v e r n e d  the  in h e r i t a n c e  o f s e e d  in d e x .
T h e  h e r i t a b i l i t y  v a lu e  of s e e d  in d e x  r a n g e d  f r o m  85. 7% to  91« 2% 
w ith  a  m e a n  h e r i t a b i l i t y  of 88 . 8%, w h ich  in d ic a te d  t h a t  s e le c t io n  of i n d i ­
v id u a l  F £  p la n ts  fo r  s e e d  in d e x  w ould  be e f fe c t iv e  to  e s t a b l i s h  th e  d e ­
s i r e d  s e e d  s iz e  in  F ^ .
T he  U pland  p a r e n t  r a n g e d  f r o m  5. 7 g r a m s  to  6 .1  g r a m s  f o r  
m e a n  l i n t  d e n s i ty  in d e x ,  w ith  a n  a v e r a g e  of 5 .9  g r a m s .  The r a n g e  f o r  
the  S e a  I s la n d  p a r e n t s  w as  f r o m  4 .  0 g r a m s  to  4 . 6 g r a m s  w ith  a  m e a n  of
4 .  3 g r a m s .  A b se n c e  of d o m in a n c e  w as  o b s e r v e d  f o r  l i n t  d e n s i ty  in d e x  
in  th is  s tu d y .
A l l  t h r e e  c r o s s e s  b e h a v e d  in  a  s i m i l a r  w ay  f o r  l i n t  d e n s i ty  
in d e x .  S e v e r a l  F 2  p la n ts  w e re  r e c o v e r e d  w ith  a s  h ig h  l in t  d e n s i ty  in d e x  
a s  t h a t  o f  th e  U pland  p a r e n t ,  in d ic a t in g  r e l a t i v e l y  fe w  p a i r s  o f  g e n e s  
g o v e rn e d  th e  i n h e r i t a n c e  of l i n t  d e n s i ty  in d e x  an d  th a t  a  r e l a t i v e l y  s m a l l  
F 2  p o p u la t io n  m a y  in c lu d e  p la n ts  w ith  th e  d e s i r e d  l i n t  d e n s i ty  in d e x .
T he  h e r i t a b i l i t y  fo r  l i n t  d e n s i ty  in d e x  r a n g e d  f r o m  82. 2% to  
9 2 .8 %  w ith  an  a v e ra g e  o f  88 . 7%. T h e  e f f e c t  of e n v i r o n m e n t  on the  e x ­
p r e s s i o n  of l i n t  d e n s i ty  in d e x  in  F ^  w as  g r e a t e r  th a n  th a t  fo r  the  p a r e n t s  
w h ich  l e d  to  an  o v e r  e s t i m a t i o n  of h e r i t a b i l i t y .  H o w e v e r ,  i t  w as  h ig h
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en o u g h  to  c o n s id e r  in d iv id u a l  p la n t  s e l e c t io n  in  to  be f a i r l y  e f f e c t iv e .
T h e  m e a n  l i n t  in d e x  of th e  U p land  p a r e n t  r a n g e d  f r o m  6. 2 
g r a m s  to  6 .6  g r a m s  w ith  an  a v e r a g e  of 6 .4  g r a m s .  M ean s  of S e a  
I s l a n d  p a r e n t  r a n g e d  f r o m  5 . 3 g r a m s  to  6. 1 g r a m s  w ith  a n  a v e r a g e  of
5 .  7 g r a m s .  T he  F j  h a d  a  l in t  in d e x  h ig h e r  th a n  th a t  of th e  U pland  p a r e n t ,  
w h ic h  in d i c a t e d  d o m in a n c e  of h ig h  l in t  in d e x .  T h is  d o m in an ce  w as  found  
to  be  due to  h y b r id  v ig o r  f o r  s e e d  s iz e  c o m b in e d  w ith  a v e r a g e  l i n t  
d e n s i ty  o f  th e  p a r e n t s  in  F j .
S e v e r a l  F £  p la n ts  w e re  r e c o v e r e d  in  th e  F 2  w h ich  h ad  a  l in t  
in d e x  s i m i l a r  to  t h a t  of e i t h e r  p a r e n t .  B u t  s u c h  p la n ts  m a y  a c tu a l ly  
h a v e  d i f f e r e n t  g e n o ty p e s .  C o n s e q u e n t ly ,  no a t t e m p t  was m a d e  to  d e t e r ­
m in e  th e  n u m b e r  of p a i r s  of g e n e s  g o v e rn in g  l in t  in d e x .  A l l  g e n e s  
g o v e rn in g  th e  c o m p o n e n ts  s e e d  in d e x  an d  l i n t  d e n s i ty  in d e x  sh o u ld  
d e t e r m in e  l in t  in d e x .
H e r i t a b i l i t y  f o r  l in t  in d e x  ran g ed  f r o m  89. 7% to  9 1 .3  w ith  an 
a v e r a g e  of 90 . 5%, w h ich  in d ic a te d  th a t  in d iv id u a l  p la n t  s e l e c t io n  in  F £  
m ig h t  be  f a i r l y  e f fe c t iv e  in  e s ta b l i s h in g  d e s i r e d  l in t  in d e x  in  s e le c t e d  
s t r a i n s .
M e a n  l i n t  p e r c e n t  o f th e  U pland  p a r e n t s  r a n g e d  f r o m  39. 5 to  
40 . 8 w ith  an  a v e r a g e  of 4 0 .  3. T he S e a  I s l a n d  p a r e n t s  r a n g e d  f r o m  
27 . 8 to  32. 3 in  m e a n  l in t  p e r c e n t .  P a r t i a l  d o m in a n c e  f o r  low  l i n t  p e r ­
c e n t  w as  o b s e r v e d  f o r  the  f i r s t  an d  th e  t h i r d  c r o s s e s .  In  th e  s e c o n d
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c r o s s  th e  m e a n  of th e  F j  w as  e s s e n t i a l l y  e q u a l  to  the  a r i t h m e t i c  a v e r a g e  
of th e  p a r e n t s ,  in d ic a t in g  a b s e n c e  o f d o m in a n c e .
A lth o u g h  i t  i s  im p o s s ib le  to  e s t im a te  th e  n u m b e r  of p a i r s  of 
g e n e s  g o v e rn in g  l in t  p e r c e n t  i t  w as  found  t h a t  a t  l e a s t  a  few  of th e  F 2  
p la n ts  r e s e m b l e d  th e  U pland  p a r e n t  in  l i n t  p e r c e n t .  T h is  in d ic a te s  t h a t  
in  a  b r e e d in g  p r o g r a m  p la n ts  w ith  h ig h  l i n t  p e r c e n t  m a y  be r e c o v e r e d  in  
r e l a t i v e ly  s m a l l  F ^ p o p u la t io n  of t h i s  i n t e r s p e c i f i c  h y b r id .
H e r i t a b i l i t y  fo r  l i n t  p e r c e n t  r a n g e d  f r o m  9 5 .4 %  to  9 5 .9 %  w ith  
a n  a v e r a g e  of 95. 6%. T h e s e  v a lu e s  w e re  h ig h e r  th a n  th o se  f o r  l i n t  in d e x  
in d ic a t in g  t h a t  s e le c t io n  of in d iv id u a l  F 2  p la n ts  f o r  l in t  p e r c e n t  w ou ld  be  
m o r e  e f fe c t iv e  th a n  th a t  f o r  l i n t  in d e x .
T h e r e  w as a  w e ll  m a r k e d  t e n d e n c y  fo r  th e  c o e f f ic ie n t  o f v a r i a ­
t io n  in  the  p a r e n t  a n d  F j  p o p u la t io n s  to  b e  v e r y  lo w  in  r e s p e c t  to  l i n t  
p e r c e n t ,  s u g g e s t in g  t h a t  h e r i t a b i l i t y  of l i n t  p e r c e n t  w as  h ig h e r  th a n  fo r  
th e  o th e r  t r a i t s .
T h e r e  w as no a s s o c i a t i o n  b e tw e e n  l in t  d e n s i ty  in d e x  a n d  s e e d  
in d e x .  In a  b r e e d in g  p r o g r a m  v a r i e t i e s  c o u ld  be e s t a b l i s h e d  w ith  th e  
d e s i r e d  s e e d  s iz e  a n d  l in t  d e n s i ty  in d e x ,  w ith  no d i f f ic u l ty .
A  h ig h  p o s i t iv e  c o r r e l a t i o n  c o e f f ic ie n t  w a s  found  b e tw e e n  l in t  
d e n s i ty  in d e x  a n d  l i n t  in d e x  ra n g in g  f r o m  0. 85 to  0. 88. T h is  a s s o c i a ­
t io n  w as  a l m o s t  p e r f e c t  w hen  the  in f lu e n c e  of s e e d  s iz e  w as  r e m o v e d .  
S e le c t io n  f o r  h ig h  l i n t  in d e x  m a y  l e a d  to  v a r i e t i e s  w ith  h ig h  l in t  d e n s i ty  
in d e x .
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V e r y  h ig h  p o s i t iv e  s im p le  c o r r e l a t i o n  ( r  = 0 .9 3  to  0 .9 6 )  b e ­
tw e e n  l in t  d e n s i ty  in d e x  an d  l in t  p e r c e n t  w e r e  found . T h is  in d ic a te d  th a t  
s e le c t io n  f o r  h ig h  l in t  p e r c e n t  w ou ld  be s u p e r i o r  to  t h a t  f o r  h ig h  l i n t  
in d e x  in  e s ta b l i s h in g  d e s i r e d  l in t  d e n s i ty  in d e x .
S e e d  in d e x  w as  found  to  b e  p o s i t iv e ly  a s s o c i a t e d  w ith  l i n t  in d e x  
( r  = 0 .4 0  to  0 . 52) b u t  th e  a s s o c i a t i o n  w as  r e l a t i v e l y  l o o s e .  W hen th e  i n ­
f lu e n c e  of l i n t  d e n s i ty  in d e x  w as  r e m o v e d ,  th e  a s s o c i a t i o n  o f s e e d  in d e x  
an d  l i n t  in d e x  w as  found  to  be  v e r y  h ig h  ( r  = 0. 74 to  0. 94). T h e se  d a ta  
in d ic a te  t h a t  s t r a i n s  w ith  m e d iu m  to  s m a l l  s e e d  s iz e  an d  h ig h  l i n t  d e n s i ty  
in d e x  c o u ld  be  e s t a b l i s h e d .
A s s o c ia t io n  of s e e d  in d e x  w ith  l i n t  p e r c e n t  w a s  fo u n d  to  be n e g a ­
t iv e  ( r =  tCL21 to  -0 .  32). T he m a in  r e a s o n  f o r  th is  lo w  (bu t h ig h ly  s ig n i f i ­
can t)  c o r r e l a t i o n  w as  found  to  b e  due to  th e  in f lu e n c e  o f  l in t  d e n s i ty  in d e x .  
W hen th e  in f lu e n c e  of l i n t  d e n s i ty  in d e x  w as  r e m o v e d  th i s  n e g a t iv e  
a s s o c i a t i o n  w as  fo u n d  to  be h ig h  ( r  = -0 .  72 to  -0 .  82).
H ig h ly  s ig n i f ic a n t  p o s i t iv e  c o r r e l a t i o n s  ( r  = 0 .6 6  to  0 .7 8 )  w e r e  
fo u n d  b e tw e e n  l i n t  in d e x  a n d  l i n t  p e r c e n t .  W hen th e  in f lu e n c e  of s e e d  
in d e x  w as  r e m o v e d ,  t h i s  a s s o c i a t i o n  w as  a l m o s t  p e r f e c t ,  th e  p a r t i a l  c o r ­
r e l a t i o n s  b e in g  0 .9 0  to  0 .9 8 .  H o w e v e r ,  w hen  l i n t  d e n s i ty  in d e x  w as  h e ld  
c o n s ta n t  th e  a s s o c i a t i o n  of l in t  in d e x  an d  l i n t  p e r c e n t  w as  fo u n d  to  be  
- 0 .4 8  to  - 0 . 8 6 ,  w h ic h  i n d ic a te d  t h a t  l in t  d e n s i ty  in d e x  w as  th e  m a j o r  i n ­
f lu e n c in g  f a c t o r  on the  p o s i t iv e  a s s o c i a t i o n  o f l i n t  in d e x  and  l i n t  p e r c e n t .
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T h e s e  d a ta  in d ic a te  t h a t  s e le c t io n  p r a c t i c e d  f o r  l i n t  p e r c e n t  w ould  i m ­
p ro v e  l i n t  d e n s i ty  in d e x  m o r e  th a n  i f  s e le c t io n  is  p r a c t i c e d  f o r  l i n t  
in d e x .
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T a b le  1. V a lu es  of s e v e rs i l  c h a r a c t e r s  in  th e  p a r e n t s ,  F j  a n d  F 2
p o p u la t io n s  of the  D P L  1 5 -2 -3 (1 -8 )  x  S e a  I s l a n d  (2 -2 )  c r o s s .
S e e d  S e e d  L in t
P o p u la t io n  S e e d  v o lu m e  s u r f a c e  d e n s i ty  s L in t -  L in t
a n d  p i  a n t i  n o . in d e x _____ m l .  a r e a  sq .  cm. in d e x  in d e x  p e r c e n t
D P L  1 5 -2 -3
( 1 - 8)
10-21 9 .9 8 .5 100 .9 6 .7 6 .8 4 0 .7
22 9 .3 8 .6 10 1 .9 6 .0 6 .1 3 9 .5
23 9 .8 9 .0 1 0 5 .2 6. 5 6 .8 4 0 .9
24 9 .8 9 . 2 1 0 6 .8 6 .4 6 .8 4 1 .  1
25 1 0 .2 9 .2 1 0 6 .8 6. 6 7 .0 4 0 . 6
26 8 .8 8 .0 9 7 .3 6 .1 5 .9 4 0 .3
27 9 .0 9 .3 107. 7 5 .9 6. 3 4 1 .2
28 8 .8 9 .0 1 0 5 .2 5 .9 6 .2 4 1 .2
29 8 .2 8 .2 9 8 .5 5 .7 5. 6 4 0 .6
30 8 .9 9 .2 106. 8 5 .8 6 .2 4 1 .2
31 9 . 6 9 .0 105. 2 6 .3 6. 6 4 0 .6
32 9 . 4 8 .2 9 8 .5 6 .5 6 .4 4 0 . 4
33 8 . 5 8 .5 10 0 .9 5 .9 5 .9 4 0 .8
34 8 .9 8 .3 9 8 .9 6. 0 5 .9 4 0 .  0
35 8 .4 8. 0 9 7 .3 6 .1 5 .9 4 1 .3
36 8. 1 8 .3 9 8 .9 5 .5 5 .4 4 0 .2
37 10. 0 9 .0 1 0 5 .2 6 .2 6 .5 3 9 .5
38 9 .9 9 .0 1 0 5 .2 6 .1 6 .4 3 9 .3
39 1 0 .2 9 .8 1 1 1 .7 6 .0 6 .7 3 9 .5
40 9 . 6 9 .0 105. 2 6 .1 6 .4 4 0 .0
X 9 .3 8 .8 103. 3 6 .1 6. 3 4 0 .5
S e a  I s la n d
(2 -2 )
10 -4 1 A 1 3 .8 1 2 .0 12 7 .8 4 .5 5 .8 2 9 .6
1 0 - 4 IB 1 4 .4 1 3 /0 135. 0 4 .1 5 .5 2 7 .7
10-42 1 3 .8 1 3 .0 135. 0 3 .9 5 .2 2 7 .2
43 1 4 .2 1 2 .5 1 3 1 .4 4 .0 5 .2 2 6 .9
44 1 4 .4 1 3 .4 1 3 7 .4 4 .3 5 .9 29. 1
45 1 4 .6 13. 3 137. 0 4 . 4 6. 0 2 9 .1
46 1 3 .4 1 2 .3 12 9 .9 4 .2 5 . 4 2 8 .7
47 1 2 .4 1 1 .8 1 2 6 .4 4 . 4 5 .5 3 0 .7
48 12. 7 1 1 .7 1 2 5 .7 4 .5 5 . 6 3 0 .4
49 1 2 .3 11 .9 127. 1 4 .1 5 .2 2 9 .8
50 11 .9 11. 1 1 2 1 .3 4 .3 5 .2 3 0 .4
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T ab le  1. C ontinued .
S e e d  S e e d  L in t
P o p u la t io n  S e e d  v o lu m e  s u r f a c e  d e n s i ty  L in t  L in t
a n d  p la n t  no . in d e x  m l .  a r e a  s q .  c m .  in d e x  in d e x  p e r c e n t
51 13^5 12. 0 1 2 7 .8 4 .5 5 . 7 2 9 .5
52 1 3 .2 1 2 .2 1 2 9 .2 4 .3 5 . 6 2 9 .8
53 1 3 .4 12. 3 1 2 9 .9 4 .3 5 , 6 2 9 .3
54 1 3 .5 12. 2 1 2 9 .2 4 . 4 5 . 7 2 9 .6
55 13. 6 1 2 .7 133. 0 4 .  3 5 . 7 2 9 .6
56 15. 0 1 3 .2 136. 3 4 . 6 6. 3 2 9 .5
57 1 4 .6 13. 2 136. 3 4 . 7 6 .4 3 0 .4
58 1 4 .0 1 2 .8 133. 7 4 . 4 5 .9 29. 7
59 1 4 .4 13. 0 135. 0 4 .5 6. 1 2 9 .8
60 1 3 .4 12. 0 127. 8 4 .8 6 .1 3 1 .4
61 1 4 .5 1 3 .4 1 3 7 .4 4 . 4 6. 0 2 9 .2
62 13. 0 12. 0 1 2 7 .8 4 .5 5 .8 3 0 .9
63 13. 6 1 2 .4 130. 7 4 . 4 5 . 7 2 9 .6
64 1 4 .5 13. 6 1 3 8 .8 4 . 4 6 .1 2 9 .5
X 13. 7 1 2 .5 1 3 1 .5 4 . 4 5 .7 2 9 .5
( 1 - 8 ) x (2-2)  
F l
10-1 1 5 .8 1 3 .8 140. 1 5 .3 7 . 4 3 1 .9
2 15. 1 1 3 .5 138. 1 4 .9 6 .7 30. 7
3 1 4 .8 1 3 .4 1 3 7 .4 5 . 1 7 .0 3 2 .2
4 1 4 .7 13. 1 135. 7 5 . 1 6 .9 3 1 .9
5 1 4 .5 1 2 .5 1 3 1 .4 5. 1 6. 7 31. 6
6 14. 1 1 2 .4 130. 7 5 .2 6 .8 3 2 .5
7 1 4 .6 1 2 .5 1 3 1 .4 5 .2 6 .9 3 2 .0
8 14. 3 12. 6 132. 1 5 .0 6. 6 3 1 .6
9 14. 0 12; 7 133. 0 4 . 8 6 . 4 3 1 .4
10 1 4 .3 1 2 .4 130. 7 4 .8 6. 3 3 0 .6
11 1 4 .2 12. 7 133. 0 5 .0 6. 6 3 1 .6
12 15. 2 13. 0 1 3 5 .0 5 .3 7 .1 3 1 .7
13 1 4 .8 1 2 .8 1 3 3 .7 4 .9 6. 6 3 0 .8
14 1 4 .0 1 2 .0 1 2 7 .8 5 .3 6 .8 32. 6
15 1 5 .7 1 3 .8 140. 1 5 . 2 7 .3 31. 6
16 1 4 .2 - 1 2 .2 1 2 9 .2 5 .7 7 . 4 3 4 .2
17 1 4 .4 12. 6 132. 1 5 .2 6 .8 3 2 .2
18 1 4 .8 1 3 .2 1 3 6 .3 5 .1 6 .9 3 1 .9
19 1 4 .4 1 2 .8 133. 7 4 .9 6 ,5 3 1 .0
129
T ab le  1. C ontinue d .
P o p u la t io n  
an d  p lan t.  n o .
S e e d
in d e x
S e e d
v o lu m e
m l .
S e e d  
s u r f a c e  
a r e a  s q .  c m .
L in t
d e n s i ty




p e rc e n l
20 15. 2 1 3 .5 138. 1 5 . 1 7. 0 31. 6
• a *
X
( 1 - 8 ) x (2 -2 )
1-1 f 2
14. 7 1 2 .9 1 3 4 .0 5 . 1 6 .8 3 1 .8
1-1 12. 6 13. 0 135. 0 4 .  3 5 .8 3 1 .6
2 1 3 .8 14. 0 1 4 1 .5 2 .8 4 . 0 22 . 3
3 13. 7 14. 0 1 4 1 .5 4 .2 5 .9 30. 1
4 1 0 .4 11. 0 1 2 0 .6 4 . 0 4 . 8 3 1 .4
5 12. 7 13. 5 138. 1 4 .  1 5 .6 3 0 .7
6 13. 6 1 4 .0 1 4 1 .5 3 .8 5 .4 2 8 .5
7 1 1 .8 12. 0 1 2 7 .8 4 .1 5 .2 3 1 .8
8 15. 1 1 5 .5 1 5 1 .2 4 . 0 6. 0 2 8 .4
9 1 0 .8 1 1 .8 1 2 6 .4 3 .8 4 .8 3 0 .8
10 13. 2 1 4 .5 144. 6 4 .3 6 .2 32. 1
11 1 2 .4 12. 0 1 2 7 .8 4 .  3 5 .5 3 0 .8
12 9 . 7 1 0 .0 1 1 3 .2 3 .6 4 . 1 2 9 .8
13 1 0 .4 10. 0 113. 2 5 .2  - 5 .9 3 6 .2
14 11. 6 12. 0 1 2 7 .8 2 .7 3 .5 2 3 .3
15 1 2 .8 15. 0 1 4 8 .5 3 .8 5. 6 30. 3
16 10. 7 11. 0 120. 6 4 .  7 5. 7 34. 6
17 1 4 .2 14. 6 145. 3 4 . 2 6 .1 30. 1
18 12. 7 12. 0 . 1 2 7 .8 4 . 2 5 .4 2 9 .9
19 12. 0 1 1 .2 122. 1 4 .  3 5 .2 3 0 .4
20 1 0 .4 1 0 .5 116. 6 4 . 5 5 .2 33. 1
22 1 4 .9 14. 0 1 4 1 .5 5 .2 7 .4 3 3 .3
23 12 .5 12. 0 1 2 7 .8 4 .  7 6 .0 32. 6
24 13. 3 1 2 .5 1 3 1 .4 5 . 7 7 .5 36. 1
25 11. 2 11. 0 1 2 0 .6 4v4 5 .3 3 1 .9
26 1 4 .9 15. 0 1 4 8 .5 6 .1 9 .1 3 7 .9
27 1 1 .5 11. 5 1 2 4 .3 3. 1 3 .8 3 2 .2
28 9 . 6 9 . 5 109. 3 4 . 0 4 . 4 3 1 .3
29 14. 3 1 3 .8 140. 1 6. 2 8 .7 3 7 .8
30 13 .1 13. 0 135. 0 3 .9 5 .3 2 8 .9
31 1 1 .5 1 1 .5 1 2 4 .3 3 .5 4 . 4 2 7 .8
32 12 .5 12. 0 1 2 7 .8 4 . 5 5 .8 3 1 .9
33 11 .5 11. 0 120. 6 5 . 0 6. 0 3 4 .2
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T ab le  1. C on tinued .
P o p u la t io n  
a n d  p la n t  .no.
S e e d
in d e x
S e e d
v o lu m e
m l .
S e e d  
s u r f a c e  
a r e a  s q .  c m .
L in t
d e n s i ty
in d e x
L in t
in d e x
L in t
p e r c e n t
34 1472 1 4 .5 1 4 4 .6 4 . 4 6 .4 3 1 .2
35 7 .6 9 .0 1 0 5 .2 4 .  1 4 .3 36. 0
36 1 1 .6 11. 0 120. 6 4 . 8 5 .8 3 3 .4
37 1 4 .3 1 3 .8 140. 1 5. 6 7 .8 3 5 .3
38 1 0 .0 10. 0 1 1 3 .2 5 . 1 5 .8 36. 7
39 14 .3 14. 2 1 4 2 .6 4 . 8 6 .8 32. 2
40 1 2 .9 1 2 .5 1 3 1 .4 4 . 2 5 .5 2 9 .9
( 1 - 8 ) x (2 -2 )  
1 -2  F 2 
2-1 1 0 .0 10. 0 1 1 3 .2 4 . 0 4 . 5 3 1 .2
2 13. 7 1 3 .9 1 4 0 .8 3 .8 5 . 4 2 8 .4
3 12. 0 1 1 .2 122. 1 5 . 6 6 .8 3 6 .4
4 9 . 6 1 0 .0 1 1 3 .2 3 .5 3 .9 2 8 .7
5 16. 7 1 6 .0 1 5 4 .6 4 . 8 7 .4 30. 6
6 1 1 .9 1 1 .9 127. 1 3 .2 4 .  1 2 5 .6
7 13. 7 1 4 .4 1 4 3 .9 4 . 5 6 .4 3 1 .9
8 1 1 .4 1 0 .4 1 1 5 .9 3 .8 4 . 4 27. 7
9 9 .3 8 .4 9 9 .9 4 . 3 4 .  3 3 1 .4
10 1 2 .6 1 2 .0 1 2 7 .8 4 .  1 5 .2 2 9 .2
11 15.. 7 1 3 .5 138. 1 5 .9 8. 1 34. 2
12 9 . 0 8 .8 1 0 3 .7 5 .9 6 .1 , ,4 0 .5
13 1 2 .8 12. 0 1 2 7 .8 4 . 7 6. 0 3 1 .8
14 1 1 .4 1 0 .4 1 1 5 .9 4 . 4 5 .1 3 0 .9
15 1 2 .7 1 2 .4 130. 7 4 . 8 6 .3 33. 0
16 13. 1 1 2 .4 1 3 0 .7 3 .9 5 .1 28. 2
17 1 2 .8 12. 0 1 2 7 .8 4 . 2 5 . 4 2 9 .5
18 1 2 .0 1 1 .0 120. 6 5 . 7 6 .9 3 6 .6
19 1 4 .2 1 3 .0 135. 0 5 .8 7 .8 3 5 .5
20 1 6 .8 1 5 .2 1 4 9 .8 5 .5 8 .3 33. 1
21 1 4 .5 1 2 .8 133. 7 5 .2 7 .0 3 2 .4
22 1 0 .2 9 . 0 1 0 5 .2 4 . 3 4 . 5 30. 6
23 1 1 .4 1 1 .0 120. 6 4 . 5 5 . 4 32. 3
25 9 .3 9 . 0 1 0 5 .2 4 .  3 4 .5 3 2 .5
26 1 3 .8 1 2 .6 1 3 2 .1 5 .2 6 .9 33. 3
27 1 2 .0 1 0 .4 11 5 .9 4 . 0 4 . 6 2 7 .5
28 1 4 .4 1 2 .5 1 3 1 .4 4 . 4 5 .8 28. 6
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T ab le  1. C ontinued .
S e e d  S e e d  L in t
P o p u la t io n  S e e d  v o lu m e  s u r f a c e  d e n s i ty  L in t  L in t
a n d  p lan t.:n o .  in d e x  m l .  a r e a  s q .  c m .  in d e x  in d e x  p e r c e n t
29 13. 6 1 3 .0 135. 0 3. 6 4 .9 2 6 .3
30 1 1 .4 1 0 ,4 1 1 5 .9 4 . 8 5 . 6 3 2 .8
31 10. 3 9 . 4 1 0 8 .5 4 . 5 4 .9 3 2 .2
33 12. 0 . 1 0 .9 1 1 9 .9 2 .9 3 .5 2 2 .7
34 12. 1 11..0 120. 6 5 . 5 6. 6 35. 3
35 ‘ 12. 1 1 0 .3 1 1 5 .4 5 .7 6. 6 3 5 .2
36 1 1 .4 1 1 .5 124. 3 5 .5 6 .8 37. 3
37 9 . 6 8 .8 103. 7 5 .5 5 .7 3 7 .1
38 1 2 .4 1 1 .4 1 2 3 .5 4 . 6 5 .7 31. 3
39 12. 2 1 0 .9 11 9 .9 6 .1 7 .3 3 7 .4
40 15. 3 1 4 .2 142. 6 4 . 5 6 .4 2 9 .4
41 12. 1 1 1 .5 124. 3 4 .3 5 . 4 3 0 .8
42 1 2 .6 12. 0 1 2 7 .8 6. 5 8 .3 3 9 .9
43 1 5 .8 1 5 .9 1 5 3 .9 4 . 6 7 .1 .3 0 .9
3-1 11. 0 10. 0 113. 2 4 .8 5 . 4 33. 1
2 9 . 0 9 .9 1 1 2 .4 3 .0 3 .4 27. 6
3 11. 3 1 0 .4 122. 8 5 .5 6 .7 37. 3
5 1 0 .0 9 .5 1 0 9 .3 4 . 6 5 . 0 3 3 .2
6 1 0 .9 11. 0 120. 6 3 .7 4 . 5 2 9 .3
7 1 2 .5 1 1 .5 124. 3 4 . 7 5 .8 31. 7
8 1 1 .0 1 0 .2 114. 7 6 .2 7 . 1 3 9 .2
10 9 .9 9 . 4 1 0 8 .5 4 .1 4 . 4 3 0 .8
11 1 0 .4 9 . 3 1 0 7 .7 3. 6 3 .9 2 7 .2
12 1 3 .0 1 1 .8 1 2 6 .4 5 .0 6 .3 3 2 .5
13 8 .5 7 .2 9 0 .3 4 .3 3 .9 3 1 .2
14 10. 1 8 .5 1 0 0 .9 6 .9 7 .0 4 1 .0
15 1 1 .4 9 .9 1 1 2 .4 6 .1 6 .8 37. 3
16 1 3 .6 1 2 .5 1 3 1 .4 3 .4 4 . 5 2 4 .7
17 1 1 .5 1 0 .2 114. 7 4 . 4 5 .0 3 0 .4
18 12. 6 1 1 .6 125. 0 4 . 2 5 . 2 2 9 .2
19 10 .1 10. 0 113. 2 4 .5 5 . 1 3 3 .7
20 1 1 .5 1 1 .4 1 2 3 .5 2 .4 3 .0 2 0 .9
21 1 1 .7 10. 3 1 1 5 .4 4 .0 4 . 6 28. 3
22 11 .2 9 . 0 105. 2 5. 1 5 . 4 3 2 .4
23 11. 0 1 0 .7 118. 1 4 . 0 4 . 7 30. 0
24 12. 1 1 2 .3 129 .9 4 .9 6 .3 34. 2
25 9 . 2 8 .3 9 8 .9 5 .2 5 .1 3 5 .5
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T ab le  1. C on tinued .
P o p u la t io n  
a n d  p la n t  no .
S e e d
in d e x
S e e d
v o lu m e
m l .
S e e d  
s u r f a c e  
a r e a  sq .  c m .
L i n t
d e n s i ty
in d e x
L in t
in d e x
L in t
p e r c e n t
26 13. 6 1 3 .2 136. 3 3 .3 4 .5 2 4 .8
27 10. 6 10. 0 1 1 3 .2 5 . 4 6 .1 36. 7
28 13. 2 11 .9 127; 1 4 . 2 5 .3 2 8 .8
29 9 .9 1 0 .0 1 1 3 .2 3 .8 4 .3 3 0 .5
30 1 5 .0 1 4 .4 143 .9 4 . 6 6. 6 3 0 .4
31 1 1 .2 10 .9 119 .9 4 . 2 5 .0 3 0 .7
32
(1 -8 )  x (2 -2 )  
1 -3  F 2
12. 1 11. 6 125. 0 5 .  1 6 .4 3 4 .5
3 -3 3 1 1 .2 1 0 .2 1 1 4 .7 3 .9 4 .5 2 8 .8
34 9 . 5 8 .5 1 0 0 .9 6 .5 6. 6 41 . 1
35 8. 6 8 .8 103. 7 3 .  7 3 .8 3 0 .8
36 10 .1 9 .8 1 1 1 .7 4 . 0 4 . 5 3 0 .7
37 1 0 .4 9 .8 1 1 1 .7 4 . 9 5 .5 3 4 .5
38 1 1 .9 1 1 .2 122. 1 4 . 4 5 . 4 3 1 .4
40 1 3 .8 12. 3 129 .9 6 .1 7 .9 36. 3
41 14 .9 14. 0 1 4 1 .5 3 . 5 4 .9 2 4 .6
42 1 1 .3 1 0 .2 1 1 4 .7 4 . 5 5 .2 31. 6
43 11. 1 1 0 .8 1 1 8 .8 3 .8 4 .5 2 8 .9
44 1 0 .4 10. 0 113. 2 3 .9 4 . 4 29. 7
45 1 4 .4 1 3 .8 140. 1 4 . 5 6 .3 30. 6
46 1 4 .8 14. 0 1 4 1 .5 4 . 3 6 .1 2 9 .1
47 1 0 .3 9 . 6 110. 1 4 . 9 5 .4 3 4 .2
48 1 2 .2 1 1 .9 127. 1 4 .  1 5 .2 30. 0
4 -1 11. 0 1 0 .0 1 1 3 .2 3 .9 4 . 4 2 8 .5
2 1 1 .8 1 0 .4 11 5 .9 5 . 4 6 .2 3 4 .5
3 15. 0 1 3 .9 1 4 0 .8 5 . 3 7 .4 33. 1
4 1 1 .4 10. 0 1 1 3 .2 4 .  3 4 .9 3 0 .2
5 1 0 .4 9 . 0 1 0 5 .2 4 . 7 4 .9 32. 0
7 1 1 .4 1 0 .8 11 8 .8 5 . 4 6 .4 3 5 .9
8 1 1 .6 1 0 .4 1 1 5 .9 3 . 6 4 . 2 2 6 .4
9 1 0 .2 9 .8 1 1 1 .7 4 . 7 . 5 .3 34. 3
11 9 . 7 9 . 0 1 0 5 .2 5 .  1 5 . 4 35. 6
12 1 4 .0 1 3 .8 140. 1 4 . 6 6 .4 3 1 .2
13 1 2 .5 1 2 .2 1 2 9 .2 4 . 6 6 .0 3 2 .5
14 1 1 .2 1 0 .4 1 1 5 .9 4 .  1 4 . 7 2 9 .5
15 11. 6 10. 0 1 1 3 .2 5 . 0 5 . 6 3 2 .4
16 1 1 .8 1 2 .0 12 7 .8 4 . 5 5 .8 3 2 .9
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T ab le  1. C ontinued .
S e e d  S eed  L in t
P o p u la t io n  S e e d  v o lu m e  s u r f a c e  d e n s i ty  L in t  L in t
an d  p la n t  no . in d e x  m l .  a r e a  sq .  c m .  in d e x  in d e x  p e r c e n t
17 1 1 .3 10. 2 11 4 .7 5. 1 5 .9 3 4 .2
18 11. 6 1 0 .5 116. 6 3. 3 3 .8 2 4 .5
19 1 3 .8 13. 2 136. 3 2 .3 3. 1 18 .5
20 1 1 .8 10 .9 119 .9 4 .  7 5 . 6 32. 0
22 11. 2 1 0 .5 116. 6 4 . 1 4 .8 30. 0
23 1 5 .4 14 .9 14 7 .8 3. 3 4 .8 23. 7
25 1 0 .5 1 0 .4 11 5 .9 3. 3 3 .8 2 6 .7
27 15 .5 1 4 .8 1 4 7 .2 4 . 1 6 .1 2 8 .2
28 15. 1 15. 0 14 8 .5 3 .8 5 .7 27. 6
29 1 0 .6 . 10 .9 119 .9 4 . 6 5 .5 34; 0
30 6. 7 6. 6 8 4 .0 3 .5 2 .9 30. 6
31 9 .7 9 . 2 10 6 .8 4 .8 5 .1 3 4 .5
32 1 1 .2 11. 0 120. 6 4 . 2 5 .1 31. 1
33 14. 3 15. 0 1 4 8 .5 4 . 4 6. 6 . 3 1 .5
34 9 .2 9 . 0 105. 2 4 . 7 4 .9 3 4 .9
35 1 5 .4 15. 0 14 8 .5 4 .3 6 .4 2 9 .4
37 16 .9 17. 0 1 6 1 .5 4 . 3 6 .9 29. 1
38 9 .6 9 . 4 1 0 8 .5 3 .8 4 .1 2 9 .8
40 1 5 .6 1 5 .4 151. 0 4 .8 7 .3 3 1 .8
41 13. 0 12. 0 12 7 .8 5 .2 6 .6 33. 6
42 1 2 .2 1 1 .6 125. 0 4 . 0 5 .0 2 8 .9
x (2 -2)
F 2
i-1 1 4 .4 1 3 .8 140. 1 5 . 4 7 .6 34. 6
2 1 4 .0 13. 0 1 3 5 .0 7. 1 9 .6 4 0 .6
3 1 4 .6 1 3 .5 138. 1 5 . 6 7 .7 34. 7
5 1 2 .5 11. 2 122. 1 3. 7 4 .5 2 6 .5
6 1 0 .2 1 0 .0 113. 2 3 .7 4 .2 29. 0
7 1 3 .4 12. 2 1 2 9 .2 • 4 . 2 5 .4 2 8 .9
8 13 .9 12. 0 12 7 .8 6 .1 7 .8 35. 6
9 1 0 .0 9 . 0 1 0 5 .2 4 .5 4 . 7 32. 0
10 1 4 .6 1 3 .5 138. 1 4 .8 6. 6 31. 0
11 15. 1 1 5 .0 14 8 .5 4 . 0 5 .9 28. 2
12 12. 1 1 1 .0 120. 6 5. 1 6 .1 33. 6
13 11. 1 1 0 .2 1 1 4 .7 5. 1 5 .9 3 4 .8
14 13. 1 1 1 .9 127. 1 5 .3 6. 7 3 3 .9
15 9 . 4 9 . 0 10 5 .2 4 . 6 4 .8 3 3 .6
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T able  1. C ontinued .
S e e d  S e e d  L in t
P o p u la t io n  S e e d  v o lum e s u r f a c e  d e n s i ty  L in t  L in t
a n d  p la n t  n o . in d ex____ m l .  a r e a  s q .  c m .  in d e x  in d e x  p e r c e n t
16 11. 0 1 0 .2 1 1 4 .7 4 . 3 4 .9 30. 7
17 1 0 .4 1 0 .2 1 1 4 .7 4 . 6 5 . 3 3 3 .9
18 1 5 .2 1 4 .8 147. 2 3. 6 5 .3 2 5 .9
19 12. 7 1 2 .9 134. 3 3 .0 4 . 0 ■ 2 3 .9
20 1 3 .0 12. 0 1 2 7 .8 4 . 4 5 . 6 3 0 .1
21 13. 3 12. 1 1 2 8 .5 4. 3 5 .5 2 9 .2
22A 12. 7 1 1 .8 1 2 6 .4 4 .0 5 . 0 2 8 .1
22B 11. 3 9 .8 111. 7 3 .5 3 .9 2 5 .5
23 1 3 .9 1 2 .4 1 3 0 .7 4 . 1 5 . 4 28 . 1
24 1 4 i2 1 2 .4 130. 7 4 .8 6 .3 3 0 .6
25 1 3 .9 1 2 .0 127. 8 5 .2 6. 7 3 2 .7
26 9 .3 9 .8 1 1 1 .7 3 .8 4 . 2 31. 0
28 1 4 .1 12. 6 132. 1 4 .5 5 .9 2 9 .6
30 1 2 .5 1 1 .7 125. 7 4 .3 5 . 4 30. 3
31A 1 2 .8 12. 0 1 2 7 .8 5 .0 6 .4 33 . 3
3 IB 12. 1 1 0 .9 1 1 9 .9 2 .3 2 .8 1 8 .8
32 14. 3 13. 0 135. 0 4 .8 6 .5 31 . 3
33 8 .6 8 .8 103. 7 2 .7 2 .8 24 . 6
34 1 3 .5 12. 0 1 2 7 .8 5 .7 7 .3 35. 1
35 11. 0 9 .8 111. 7 3 .5 3 .9 2 5 .9
36 12. 0 1 0 .4 11 5 .9 4 .9 5 . 7 3 2 .3
37 13. 6 1 2 .8 133. 7 4..6 6. 1 3 0 .9
38 1 3 .0 11. 6 1 2 5 .0 7 .1 8 .9 4 0 . 6
39 14 .9 1 3 .9 1 4 0 .8 3 .6 5 . 0 2 5 , 1
40 1 2 .0 10 .9 1 1 9 .9 3 .9 4 . 7 2 8 .0
6-1 1 4 .0 13. 0 1 3 5 .0 4*8 6 .5 31 . 7
2 14. 1 1 2 .2 1 2 9 .2 4 .9 6 .3 3 0 .8
3 1 5 .4 1 3 .5 138. 1 5 .1 7 .1 3 1 .7
4 13. 3 1 2 .4 130. 7 3 .7 4 . 8 26 . 6
5 13. 1 1 2 .9 134. 3 5 .3 7. 1 35. 0
7 1 4 .0 1 2 .8 133. 7 6. 1 8. 1 36 . 6
8 12. 7 11. 0 120. 6 4 . 1 4 .9 2 7 .9
• 9 12 .8 11 .8 1 2 6 .4 4 .5 5 .7 30 . 7
10 1 1 .6 1 0 .3 1 1 5 .4 4 .5 5 .2 3 0 .8
11 1 1 .8 1 1 .2 122. 1 5. 6 6 .8 3 6 .5
12 1 1 .9 10. 0 1 1 3 .2 5 .3 6. 0 3 3 .4
14 12. 1 1 1 .2 122. 1 4 .7 5 .7 3 2 .2
15 12. 7 12. 0 1 2 7 .8 4 .9 6. 3 3 3 .4
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T ab le  1. C ontirme d.
P o p u la t io n  
an d  plantino,.
S e e d
in d e x
S e e d
v o lu m e
m l .
S e e d  
s u r f a c e  
a r e a  sq .  c m .
L in t
d e n s i ty
in d e x
L in t
in d e x
L in t
p e rc e n t
16 1 1 .7 11. 3 12 2 .8 5. 1 6. 3 31. 3
17 16. 7 1 5 .4 151. 0 5. 0 7. 6 31. 2
18 12. 6 1 1 .8 1 2 6 .4 4 . 0 5 . 1 28. 6
( 1 - 8 ) x (2 -2 )  
1-5  F 2 
6-19 14 .9 13. 2 136. 3 5. 0 6 .8 31. 2
20 1 3 .5 11 .9 127. 1 5 . 4 6 .8 3 3 .5
21 13 .9 13. 0 135. 0 6. 0 8. 1 3 6 .8
22 14. 1 14. 0 1 4 1 .5 4 . 5 6. 3 31. 0
23 12. 7 12. 3 129 .9 4 . 0 5 .2 2 9 .0
24 9 .8 9 . 4 108. 5 3 .4 3. 7 27. 6
25 1 2 .2 1 0 .5 116. 6 5 . 8 6. 7 3 5 .5
26 1 1 .7 11. 0 120. 6 4 . 2 5. 1 3 0 .5
27 1 2 .6 11. 6 1 2 5 .0 4 . 5 5 . 6 3 0 .9
28 1 2 .4 11. 3 1 2 2 .8 5 .9 7 .2 36. 7
29 12. 7 12. 0 127., 8 4 .8 6 .1 3 2 .4
30 1 6 .4 16. 0 154. 6 3 .8 5 .7 25. 6
31 14 .9 14. 1 1 4 1 .9 4 . 7 6 .7 3 0 .9
32 13. 6 13. 2 136. 3 4 . 4 6. 0 3 0 .4
33 12. 6 1 1 .9 127. 1 5. 6 7. 1 . 3 6 .2
34 . 12. 2 1 1 .8 1 2 6 .4 3 .9 4 .9 2 8 .5
35 1 3 .4 12. 6 132. 1 5 .2 6 .9 34. 1
36 1 2 .8 1 2 .4 130. 7 5 . 0 6 .5 3 3 .5
37 12. 0 1 1 .4 1 2 3 .5 5 .3 6, 5 35. 0
7-1 1 2 .7 11. 1 121. 3 4 .  3 5 .2 2 9 .0
2 1 4 .5 1 3 .5 138. 1 4 . 1 5. 7 28. 1
3 12. 0 11. 0 120. 6 3 .5 4 . 2 2 5 .8
4 1 1 .4 10. 0 113. 2 5 .9 6. 7 3 6 .9
5 1 5 .3 1 4 .5 1 4 4 .6 5 .7 8 . 3 35. 3
6 11 .5 10. 2 11 4 .7 4 .  7 5 . 4 3 1 .8
7 1 0 .7 1 0 .6 117. 3 3 .8 4 . 4 29. 3
8 9 .4 8. 3 9 8 .9 4 .9 4 .8 3 3 .8
10 1 3 .2 12. 0 12 7 .8 4 . 4 5 . 6 2 9 .8
11 1 2 .4 11. 0 120. 6 4 . 6 5 .6 31. 3
12 13. 3 13. 0 135. 0 3 .9 5 .2 28. 0
13 12. 3 1 1 .2 122. 1 5 . 6 6 .8 35. 6
14 1 2 .8 1 1 .4 1 2 3 .5 4 .  1 5 . 1 28. 5
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T ab le  1. C ontinued.
P o p u la t io n  
a n d  p lan t ino .
S ee d
in d e x
S ee d
v o lu m e
m l .
Seed  
s u r f a c e  
a r e a  sq .  c m .
L in t
d e n s i t y
i n d e x
L i n t
in d e x
L in t
p e r c e n l
15 12 .9 11. 7 125. 7 4 . 6 5 . 8 3 0 .9
16 1 0 .0 9 . 2 106. 8 4 . 4 4 .  7 32. 1
17 1 3 .6 13. 3 13 37. 0 5 . 0 6 .8 3 3 .5
18 1 2 .6 11 .9 127. 1 5.  0 6 . 4 3 3 .8
19 9 . 7 9 . 4 108 .5 3. 7 4 . 0 2 9 . 0
20 11 .9 1 0 .8 118 .8 5 . 4 6 . 4 35. 1
21 12 .0 1 1 .9 127. 1 6 .1 7 . 8 3 9 . 4
22 8 .8 7. 2 90.  3 4 . 5 4 .  1 3 1 .8
23 1 2 .6 12. 2 129 .2 3 .9 • 5.  0 2 8 . 2
24 12. 3 11. 0 120. 6 4 . 6 5 . 6 3 1 .3
25 1 1 .4 10 .0 11 3 .2 4 . 4 5. 0 3 0 . 4
26 1 6 .4 1 5 .8 1 5 3 .2  ' 4 .  7 7 . 2 3 0 . 6
27 11 .7 1 0 .2 1 1 4 .7 4 .  3 4..9 29. 3
28 11. 1 1 0 .8 118 .8 3 .9 4 . 6 29. 1
30 14. 2 13. 0 135. 0 5 . 5 7 . 4 34. 3
31 12 .5 11. 0 120. 6' 5.  2 6. 3 3 3 .5
32 1 6 .2 1 5 .5 151. 2 4 .  0 6 .1 27. 3
33 9 . 2 8 . 1 9 7 . 9 5. 3 5 . 2 35. 7
34 12. 7 11. 6 125. 0 4 . 6 5 .  7 31. 0
35 1 4 .6 12. 2 129. 2 5. 1 6. 6 31. 0
36 12 .5 11. 5 124. 3 4 . 0 5 . 0 2 8 . 4
37 11. 6 10. 0 1 13 .2 4 .  2 4 .  7 2 8 .9
39 1 2 .5 1 1 .0 120. 6 5. 1 6 . 2 33. 2
40 15.9 13 .8 140. 1 4 . 6 6 . 4 28. 6
( 1 - 8 ) x (2 -2 )  
1 -6  F 2 
7-42 12. 0 10. 0 11 3 .2 5 . 8 6.  6 3 5 . 4
43 1 3 .4 1 2 .5 1 3 1 .4 5 . 0 6. 6 33. 1
44 8. 2 7 .8 9 6 . 0 6 . 2 6 . 0 4 2 . 4
46 14. 1 13. 0 135. 0 3 . 0 4 .  1 22. 7
47 11. 2 1 0 .0 1 1 3 .2 5. 3 6 . 0 3 4 .8
48 12. 3 1 1 .4 123 .5 4 . 8 5 . 9 32. 3
49 1 0 .6 1 0 .0 113. 2 5. 0 5 . 6 34. 6
50 14 .2 13. 2 136. 3 2 . 4 3. 3 18 .8
51 1 1 .8 1 0 .2 114 .7 4 . 7 5 . 4 3 1 . 4
52 1 4 .5 1 3 .2 136. 3 5 . 3 7 . 2 33. 1
54 1 3 .2 12. 0 127 .8 4 . 6 5 . 9 31. 0
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T ab le  1. C ontinued .
u la t io n  
plant: no.
S e e d
in d e x
S e e d
v o lu m e
m l .
S e e d  
s u r f a c e  
a r e a  sq .  c m .
L i n t
d e n s i t y
in d e x
L in t
in d ex
L i n t
p e r c e n t
8-1 13.9 1 2 .2 1 2 9 .2 4 . 5 5 . 8 2 9 . 5
2 13. 1 11. 7 125. 7 4 .  1 5. 1 28 .  0
3 12 .8 12. 0 127 .8 3 .9 5 . 0 28.  1
4 12 .9 11. 6 125. 0 3 . 4 4 . 2 2 4 . 5
5 10 .5 9 . 4 108 .5 4 . 6 5 . 0 32.  3
6a 8 .9 7 .5 9 3 . 2 3 .8 3 . 5 2 8 . 4
6b 1 2 .2 1 0 .4 115 .9 . 4 . 0 4 . 6 2 7 . 4
7 11. 0 9 . 5 109. 3 4 . 0 4 . 4 28.  6
8 10. 6 9 . 6 117. 3 4 . 3 5 . 0 32.  2
9 17. 6 15. 7 152. 6 2 . 8 4 .  3 19. 6
10 1 1 .4 1 1 .5 124. 3 3. 1 3. 8 24 .  7
11 1 3 .4 1 1 .8 1 2 6 .4 4 . 2 5 . 3 2 8 . 4
12 12. 7 11. 5 124. 3 4 . 0 5 . 0 28.  1
13 1 5 .2 1 4 .0 14 1 .5 4 . 7 6 . 7 30. 6
14 12. 2 10. 8 11 8 .8 3. 6 4 . 3 2 5 . 9
15 1 6 .2 1 4 .5 1 4 4 .6 5 . 5 8. 0 3 2 .9
16 14. 0 1 2 .4 1 3 0 .7 4 .  1 5 . 3 27.  5
17 1 0 .2 9 . 3 107. 7 3 .9 4 . 2 2 9 . 0
18 1 2 .3 1 0 .4 115 .9 4 . 1 . 4 . 8 2 7 . 8
19 11 .8 1 0 .7 118 .1 4 . 0 4. 7 28 .  6
20 12. 1 1 1 .4 12 3 .5 2 . 4 3 . 0 20.  1
21 13. 0 1 1 .4 123 .5 2 . 4 3 . 0 18. 6
22 15. 1 15 .5 1 5 1 .2 3 . 3 5. 0 2 4 . 9
23 1 3 .4 12. 7 133. 0 3 . 0 4 . 0 2 2 . 8
24 12. 1 11. 0 120. 6 3 . 7 4 . 5 27 .  1
25 1 4 ,7 14. 0 141 .5 3 . 0 4 . 2 2 2 . 4
26 1 2 .4 1 0 .3 11 5 .4 4 . 1 4 .  7 ' 27 .  3
27 1 8 .7 18. 0 167. 6 4 . 1 6 .8 26.  6
28 12 .9 11 .9 127. 1 2 . 4 3 .0 1 8 .9
29 15 .9 14. 0 14 1 .5 4.  7 6. 7 29.  6
30 13. 2 12. 7 133. 0 3 .9 5 . 2 2 8 . 2
32 11 .5 1 0 .2 114. 7 3 . 5 4 . 0 26.  0
33 15.9 1 4 .2 1 4 2 .6 3. 7 5 . 3 25.  1
34 8. 0 7 .5 9 3 . 2 1 ,7 1 .6 16. 7
35 15 .8 1 4 .4 143 .9 4 . 2 6. 0 2 7 . 2
36 1 4 .4 12. 2 12 9 .2 4 . 4 5. 7 28 .  2
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T able 1. C ontinued .
P o p u la t io n  
a n d  p la n t  inq.
S e e d
in d e x
S e e d
vo lum e
m l .
S e e d  
s u r f a c e  
a r e a  sq .  c m .
.Lint
d e n s i t y
in d e x
L i n t
i n d e x
L i n t
p e r c e n l
37 1 1 .7 1 1 .0 120. 6 4 . 2 5 . 0 2 9 . 5
38 11 .8 1 0 .2 114. 7 3 .0 3 . 4 2 2 . 4
39 1 5 .8 14. 2 142. 6 3 .9 5. 6 26. 2
40 12. 3 1 0 .8 118 .8 4 . 3 5 .  1 29. 1
42 9 . 6 8 .8 103. 7 4 .9 5.  1 3 4 .8
43 13. 6 12.9 1 3 4 .3 4 . 5 6 . 1 31. 0
44 1 3 .8 1 2 .9 134. 3 3 .5 4 . 7 25. 2
45 12. 6 12. 2 1 2 9 .2 4.  3 5 . 5 3 0 .5
46 18 .9 1 7 .0 161 .5 3. 3 5 . 4 22. 3
47 11. 7 1 1 .2 122. 1 3 .3 4 . 0 25. 3
48 13. 7 •:9.5 1 0 9 .3 4 . 0 4 . 4 2 4 . 5
(1 -8 )  x  (2 -2 )  
1-7  F 2 
9 - 1 11 .9 10. 0 113. 2 4 . 4 5. 0 2 9 . 6
2 12 .9 1 2 .4 130. 7 2 .8 3 . 6 22. 0
3 1 5 .7 14. 0 1 4 1 .5 4 . 9 6 .9 3 0 .5
4 1 1 .0 9 . 0 105. 2 5 . 7 6 . 0 3 4 .9
5 11 .8 1 0 .4 115 .9 4 .  1 4 . 8 28. 7
6 12. 2 1 0 .4 115 .9 4 . 3 5 . 0 2 8 .9
7 9 . 0 8 . 5 10 0 .9 3 .7 3. 7 2 9 . 0
9 1 5 .2 14 .0 1 4 1 .5 4 . 0 5 . 7 2 7 . 2
10 1 5 .2 13. 6 13 8 .8 4 . 8 6. 7 30. 6
11 1 1 .2 9 . 6 110. 1 4 . 5 5. 0 3 1 .0
12 12. 2 1 1 .5 1 2 4 .3 4 . 8 6 . 0 33. 0
13 1 3 .2 1 2 .3 1 2 9 .9 4 . 1 5.  3 2 8 . 6
14 1 4 .6 1 3 .6 13 8 .8 3 .8 5 . 2 2 6 . 4
15 1 1 .3 10.9 119 .9 3. 1 3. 7 24. 6
16 1 3 .4 1 2 .1 1 2 8 .5 4 . 0 5. 1 2 7 . 4
17 12. 0 1 1 .6 125. 0 3 . 2 4 . 0 2 4 .8
18 15. 0 1 4 .2 1 4 2 .6 5 . 0 7 .1 32. 1
19 1 2 .2 10 .2 114. 7 5 .9 6 . 8 3 5 .8
20 12. 6 11. 6 125. 0 5 . 0 6 . 2 33. 1
21 1 2 .7 1 1 .6 125. 0 4 . 8 6 . 0 28. 2
23 9 . 5 9 . 8 111. 7 3 .9 4 .  3 31. 1
24 • 12. 1 11 .0 120. 6 3 .5 4 . 2 2 5 .9
26 15. 1 13 .5 138. 1 5. 6 7. 7 33. 7
27 1 4 .0 13 .2 1 3 6 .3 5 . 0 6 .8 3 2 .8
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T ab le  1. C ont inue d.
P o p u la t io n  See d 
a n d  p lant ing .  in d ex
28 11. 0
29 1 1 .4
30 1 6 .4
32 1 4 .6













49 1 8 .5
50 13.9
X 1 2 .4 7
S e e d  S e ed
v o lum e  s u r f a c e
m l .  a r e a  sq .  c m .
11. 7 125. 7
10. 3 1 1 5 .4
1 5 .5 1 5 1 .2
1 3 .5 138. 1
8 . 2 9 8 . 5
8 . 8 103. 7
9 .  1 106. 0
12. 3 129 .9
9 . 6 110. 1
1 3 .8 140. 1
1 3 .8 140. 1
8. 6 101 .9
1 0 .8 118. 8
1 2 .2 12 9 .2
1 0 .8 11 8 .8
11. 3 122 .8
9 . 8 111. 7
16. 0 1 5 4 .6
12. 3 129 .9
L in t
d e n s i ty  L in t  L in t
i n d e x  in d e x  p e r c e n t
3 .9 4 . 9 30. 7
5 . 3 6 .1 3 4 .9
4 . 2 6 . 4 28. 0
3. 6 5. 0 2 5 .5
3 . 4 3 .3 2 8 . 0
5 .9 6. 1 37. 6
4 . 1 4 . 3 2 9 .9
4 . 2 5 .5 2 9 . 0
4 . 0 4 . 4 30. 8
3.9' 5 . 5 2 7 .9
5 .1 7. 1 31. 7
5 . 3 5 . 4 34. 7
4 . 4 512 31. 0
5. 1 6. 6 32. 6
6. 6 7 .8 3 8 .2
5 . 7 7 .0 35. 6
4 . 0 4 . 5 27. 6
5 . 3 8 . 2 3 0 .8
4 . 9 6 .4 3 1 . 4
4 . 5 5 . 6 30. 7
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T a b le  2. V a lu e s  of s e v e r a l  c h a r a c t e r s  in  th e  p a r e n t s ,  an d  F 2
p o p u la t io n s  o f  the  D P L  1 5 - 2 -3 ( 1 -1 5 )  x  S e a  I s l a n d  12B2(3-2)  
c r o s s .
S e e d  S e e d  L i n t
P o p u l a t i o n  S eed  v o lu m e  s u r f a c e  d e n s i t y  L i n t  L i n t
a n d  p l a n t  no ._____ index____ m l .  a r e a  sq .  c m .____ i n d e x  in d e x  p e r c e n t
D P L  1 5 - 2 - 3  
(1 -1 5 )
4 0 -2 0 10 .0 1 0 .0
21 10 .3 9 . 8
22 9 . 1 8 . 5
23 10 .2 10 .0
24 10 .0 9 . 5
25 8 .  8 9 . 5
26 8 . 7 8 . 7
27 9. 1 9 . 0
28 8 . 4 8 . 4
29 8. 7 10. 2
30 9 . 4 9 . 0
31 9 . 2 8. 7
32 10 .0 1 0 .0
33 9. 3 9 . 3
34 9 . 4 9 . 0
35 1 0 .4 10. 1
36 9 . 4 8 . 8
37 9 . 4 9 . 5
38 9 .3 9 . 5
39 9 . 0 9 . 4
X
a  I s l a n d  12B2
9 . 4 9 . 4
(3 -2 )
4 0 - 4 0 13 .5 1 2 .4
41 1 4 .4 1 3 .0
42 12.8 11. 7
43 13 .5 1 2 .4
44 13 .0 12. 1
45 14 .5 1 2 .4
46 13 .7 1 2 .4
47 14.1 1 3 .0
48 14 .2 13 .0
49 13. 3 12 .0
50 1 3 .6 12 .2
11 3 .2 5 . 9 6 . 7 40 .  1
111. 7 5 . 8 6. 5 3 8 .8
100 .9 5 . 9 5 .9 3 9 . 4
11 3 .2 5 . 9 6. 7 3 9 .5
109 .3 6 . 2 6 .8 4 0 . 4
10 9 .3 5 . 7 6 .2 4 1 . 5
102 .9 5 . 5 5. 7 3 9 . 6
1 0 5 .2 5. 6 5 .9 3 9 . 4
9 9 .9 5. 6 5. 6 3 9 .8
11 4 .7 4 . 9 5. 6 3 9 .3
10 5 .2 5 . 5 5 . 8 38. 1
102 .9 5. 7 5 .9 3 9 . 0
11 3 .2 5. 7 6. 5 39. 3
10 7 .7 5. 8 6 . 2 3 9 .9
105. 2 6. 1 6 . 4 4 0 .  3
113 .9 6 . 1 6 .9 39. 8
103. 7 5 . 8 6. 0 3 8 .8
109. 3 5 . 4 5 .9 3 8 .5
1 0 9 .3 5. 6 6. 1 39. 6
10 8 .5 5. 3 5 . 7 38. 7
10 8 .0 5 . 7 6 . 2 3 9 . 5
130. 7 3. 7 4 . 8 26.  0
13 5 .0 4 . 2 5. 7 28.  3
125. 7 3 . 5 4 . 4 25.  6
130. 7 3 . 8 4 . 9 2 6 . 5
128 .5 3 . 7 4 . 8 27.  1
130. 7 4 . 5 5 . 9 2 9 . 0
1 3 0 .7 4 . 4 5 . 7 2 9 . 5
1 3 5 .0 4 .  3 5 . 8 29.  3
1 3 5 .0 4 . 2 5 . 7 28.  6
127 .8 4 . 2 5 . 3 28.  3
1 2 9 .2 4 .  1 5.  3 2 8 . 0
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T ab le  2. C ontinue d .
P o p u la t io n  
a n d  p l a n t  no .
S e e d
i n d e x
S e e d
vo lum e
m l .
S e e d  
s u r f a c e  
a r e a  sq .  c m .
L i n t
d e n s i t y
i n d e x
Lin^
i n d e x
L i n t
p e r c e n t
51 13. 7 13. 2 136. 3 4.  0 5 . 4 28. 2
52 1 3 .8 13. 1 135. 7 4 . 0 5 . 4 28. 0
53 1 3 .4 12. 3 129 .9 4 . 4 5. 7 2 9 .9
54 13 .9 1 3 .0 135. 0 3 .9 5 . 2 27. 1
55 13. 3 1 2 .2 1 2 9 .2 4 .  3 5 . 6 2 9 . 6
56 1 3 .8 13. 0 135. 0 3 . 8 5. 1 2 6 .9
57 1 3 .6 12. 5 1 3 1 .4 3 . 8 5 . 0 26. 7
58 1 4 .4 1 3 .0 135. 0 3 .9 5.  3 26. 7
59 14. 1 1 3 .4 1 3 7 .4 4 . 0 5 . 5 28. 1
60 1 3 .9 1 2 .6 132. 1 3 .9 5. 1 2 6 .8
61 13 .9 13. 2 136. 3 4 . 0 5 . 5 2 8 .3
62 1 4 .2 13. 7 139. 5 3 .7 5.  1 2 6 . 4
X 1 3 .8 12. 7 132. 7 4 . 0 5 . 3 2 7 .8
( 1 - 1 5 ) x (3 -2 )
F l
4 0 - 1 1 4 .5 13. 7 139. 5 5 . 2 7 . 3 33. 6
2 14 .4- 13. 3 137. 0 5 . 5 7 .5 34. 3
3 1 4 .6 13. 0 135. 0 5. 3 7 . 2 33. 1
4 1 5 .4 1 4 .4 . 143 .9 5 . 2 7 . 5 3 2 .8
5 15*0 13 .9 140. 8 5 . 4 7. 6 3 3 .5
6 13. 1 1 2 .0 12 7 .8 5. 3 6 . 8 34. 3
7 13. 0 1 2 .4 130. 7 5. 3 6 .9 34. 7
8 1 4 .4 13. 3 137. 0 5. 3 7 . 2 3 3 . 4
9 1 4 .8 13 .9 140. 8 5 . 4 7 . 6 3 3 .8
10 1 4 .2 1 3 .4 1 3 7 .4 5 . 2 7. 1 3 3 .5
11 1 4 .0 1 3 .0 135. 0 5 . 3 7 . 2 3 3 .8
12 15. 0 14* 0 141. 5 5 . 2 7. 3 3 2 .9
13 1 4 .0 1 2 .8 133. 7 5 . 3 7. 1 33. 6
14 1 4 .4 13 .5 138. 1 5. 1 7. 0 32. 6
15 14. 1 1 3 .4 1 3 7 .4 5 . 0 6 . 9 3 2 .7
16 14. 7 13 .5 • 138. 1 5 . 2 7 . 2 33. 0
17 1 4 .5 1 3 .7 139 .5 5 . 2 7 . 2 33. 1
18 1 4 .2 13. 1 135. 7 5. 1 6 .9 3 2 .5
19 1 4 .5 13. 6 138. 8 5 . 2 7 . 2 3 3 .2
X 1 4 . 4 1 3 .4 137. 3 5. 3 7 . 2 3 3 .4
( 1 -1 5 )  x (3 -2 )
4 - 1  F  2  
31-1 1 2 .4 11. 6 1 2 5 .0 4 . 9 6. 1 33. 0
2 8 . 8 7. 6 9 4 . 0 4 . 0 3 . 8 30. 1
3 1 1 . 4 11. 0 120. 6 2 . 2 2. 6 18. 7
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T ab le  2. C ontinue d .
P o p u la t io n  
an d  p l a n t  no .
S e e d
in d e x
S e e d
volum e
m l .
S eed  
s u r f a c e  
a r e a  sq .  c m .
L i n t
d e n s i t y
i n d e x
L i n t
in d e x
L i n t
p e r c e n l
4 12. 1 10. 3 1 1 5 .4 4 . 9 5 . 7 3 1 .9
6 11 .5 9 . 6 110. 1 6. 6 7 . 3 3 9 .0
7 13 .8 13. 3 137. 0 5 .  0 • 6 .8 3 3 .0
9 11 .9 11. 6 125. 0 3 . 4 4 . 3 2 6 . 5
11 13 .2 1 3 .8 140. 1 6 . 2 8 . 7 3 9 . 7
12 14. 1 1 4 .3 143. 3 4 . 9 7 .0 3 3 . 2
13 12. 1 1 0 .5 1 1 6 .6 5 . 6 6. 5 3 5 . 0
15 1 0 .8 9 . 6 110. 1 4 .  3 4 .  7 3 0 . 2
16 11 .9 10. 2 1 1 4 .7 3. 3 3 . 8 2 4 . 0
17 14 .6 1 3 .5 138. 1 4 .  3 6 . 0 3 2 . 4
18 9. 1 8. 2 9 8 . 5 5 . 2 5 . 1 36.  0
19 1 0 .7 10. 1 113 .9 4 . 5 5.  1 3 2 . 2
20 1 4 .8 13 .8 140. 1 4 . 6 6. 5 3 0 . 7
21 7 .2 5. 7 7 2 . 0 3 . 9 2 . 8 2 8 . 0
22 1 1 .4 10. 0 1 1 3 .2 5 . 0 5 . 7 3 2 .9
23 14 .1 1 3 .8 14 0 ,1 5 . 9 8 . 2 3 6 .9
24 13 .3 12. 2 1 2 9 .2 6, 5 8 . 4 3 8 .8
25 14 ,2 13, 7 1 3 9 .5 5 . 0 6 .9 3 2 . 7
26 1 5 .4 14. 1 141 .9 4 . 4 6 .3 2 8 .9
27 1 4 .7 13. 2 136. 3 5 . 5 7 . 5  ■ 3 3 .9
28 10. 3 9 . 2 10 6 ,8 4 .  3 4 . 6 30.  7
29 1 4 .0 13. 0 1 3 5 .0 4 . 8 6 .5 3 1 . 5
30 1 2 .4 11 .9 127. 1 4 . 0 5. 1 2 8 .9
31 14 .5 1 3 .0 1 3 5 .0 4 . 9 6 . 6 3 1 . 3
32 11 .2 1 0 .2 1 1 4 .7 4 .  7 5 . 4 3 2 . 4
34 9 . 4 8. 8 103. 7 2 . 8 2 . 9 2 3 . 8
35 1 1 ,4 10 .9 119 .9 4 .  7 5 . 6 33.  1
36
( 1 - 1 5 ) x (3 -2 )  
4 - 2  F 2
10 .8 10. 0 113. 2 4 .  3 4 . 9 31.  3
32 -1 7 .0 7. 0 88.  1 3 . 0 2. 6 2 7 . 4
2 14 .0 14. 0 14 1 .5 6. 1 8 . 6 3 7 .9
3 12 .5 10. 7 118. 1 4 . 4 5 . 2 2 9 . 5
4 13 .8 11 .9 127. 1 4 .  2 5 . 3 2 7 . 8
5 17 .9 1 7 .2 162. 7 4 . 8 7 . 8 30.  1
6 1 7 .3 16. 1 155. 3 4 . 6 7. 1 29 .  1
7 1 3 .4 12. 0 127 .8 5 . 5 7 . 0 3 4 . 2
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T ab le  2. C on tinued .
P o p u l a t i o n  
a n d  p l a n t  no .
S eed
in d e x
S e e d
v o lu m e
m l .
S e e d  
s u r f a c e  
a r e a  sq .  c m .
L i n t
d e n s i t y
i n d e x
L i n t
i n d e x
L in t
p e r c e n t
8 16 .9 1 4 .5 1 4 4 .6 3 . 5 5. 1 23.  1
9 12. 0 12. 0 127 .8 2. 1 2 . 7 18. 3
10 13. 7 12. 2 • 12 9 .2 4 . 4 5 . 7 2 9 . 2
11 1 1 .5 10. 2 1 1 4 .7 6. 2 7 .1 38. 3
12 1 1 .4 1 0 .0 1 1 3 .2 2. 7 3 . 0 2 0 .9
13 1 3 .8 14. 0 141 .5 4 .  3 6. 1 3 0 .5
14 1 4 .0 13. 1 135. 7 6. 1 8 . 3 37. 3
15 14. 0 1 3 .0 1 3 5 . 0 ' 3. 6 4 . 8 2 5 . 5
16 1 1 .2 10. 7 118. 1 2 . 2 2.. 6 1 8 .5
18 1 5 .6 1 4 .4 143 .9 3 . 8 5 . 4 2 5 .8
19 10. 6 9 . 5 . 1 0 9 .3 3. 3 3 . 6 25. 2
20 10. 3 9 . 6 110 .1 3 . 8 4 . 2 2 8 .9
22 1 0 .8 9 . 6 110. 1 4 . 9 5 . 4 3 3 . 4
23 1 2 .5 1 2 .2 129. 2 3. 6 4 .  7 2 7 . 5
24 1 5 .7 14. 3 143. 3 5. 0 7. 1 31. 1
25 16.5' 1 2 .4 13 0 .7 4 . 2 5 . 5 25. 0
26 1 3 .4 11. 8 1 2 6 .4 3 . 9 4 . 9 2 6 . 8
27 13. 1 12. 2 1 2 9 .2 3. 7 4 . 8 26.  6
28 1 4 .6 13. 7 13 9 .5 4.  3 .6. 0 2 9 . 0
30 12. 6 1 2 .4 130. 7 4 .  7 6 .1 3 1 .8
31 1 6 .8 16. 0 1 5 4 .6 4 .  7 7 .2 30.  1
32 1 0 .4 9 . 5 109 .3 5 . 0 5 . 5 3 4 . 4
33 1 2 .0 1 1 .0 120. 6 6. 1 7 .3 3 7 .9
36 1 2 .5 1 1 .2 122 .1 3 . 0 3 . 7 2 2 . 6
37 1 3 ,2 1 2 .2 129 .2 5 . 0 6 .5 33. 0
38 1 2 .5 1 2 .5 1 3 1 .4 3 . 4 4 . 5 26. 3
39 9 . 2 8 . 5 100 .9 4 . 5 4 . 5 3 2 .9
(145) x  (3 -2 )  
4 - 3  F 2  
33-1 1 4 .6 1 4 .5 1 4 4 .6 3 . 5 5.  1 2 5 .9
2 1 3 ,2 11. 7 . 1 2 5 .7 4 . 9 6 .1 3 1 . 4
3 11. 0 9 . 9 1 1 2 .4 4 . 4 4 . 9 31. 0
4 12. 3 10 .8 118 .8 2 . 8 3 . 3 2 1 . 2
5 1 5 .5 1 3 .4 1 3 7 .4 4 . 0 5 . 5 26. 1
6 1 0 .3 10. 3 1 1 5 .4 3 . 2 3 . 7 26. 3
7 1 3 .0 1 1 .4 1 2 3 .5 5.  3 6 .5 33. 2
10 1 3 .0 13. 3 137. 0 4 . 2 5. 7 3 0 .5
11 1 1 .3 1 0 .3 1 1 5 .4 4 .  7 5 . 4 32. 5
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T ab le  2. C ontinue d .
P o p u la t io n  
a n d  p lan t  no .
S e e d
in d e x
S e e d
v o lu m e
m l .
Seed  
s u r f a c e  
a r e a  sq .  c m .
L in t
d e n s i t y
i n d e x
L i n t
in d e x
L i n t
p e r c e n t
12 16 .0 14. 2 142. 6 5 . 3 7 . 6 32.  3
13 1 2 .6 1 1 .9 127. 1 5 . 0 6. 3 33.  3
14 15. 7 1 4 . 2 142. 6 5 . 3 7 .5 3 2 . 4
15 14 .7 13. 1 135. 7 5 . 4 7 . 3 33. 1
16 10 .0 8,  2 9 8 .5 5. 1 5.  0 3 3 .5
18 11. 0 10. 3 1 1 5 .4 5 . 0 5 . 8 3 4 . 4
21 9 . 2 8.  0 . 9 7 .3 6. 2 6 .0 3 9 . 6
23 11. 6 1 0 . 4 115 .9 5. 1 5 . 9 33. 6
24 11 .2 10. 1 113.9 3 .8 4.  3 2 7 . 4
25 12. 0 11. 1 121. 3 5. 0 6. 0 3 3 .5
26 12. 3 13. 0 135 .0 3i 7 5 . 0 2 8 .9
27 11 .9 11. 5 124 .3 4 . 5 5. 6 3 1 .9
28 11 .5 10. 1 113 .9 4 . 5 5. 1 3 0 .5
29 1 4 .0 1 3 : 5 138. 1 2 . 3 3 . 2 1 8 .6
30 14 .5 14. 6 145. 3 3 . 7 5 . 4 27.  1
31 11. 6 11. 0 120. 6 5.  6 6 . 7 3 5 .9
32 10 .8 9. 6 110. 1 5 . 7 6. 3 36.  7
33 1 4 .4 14. 3 143. 3 • 2 . 3 3. 3 1 8 .4
34 1 2 .0 11. 2 122. 1 4 .  3 5. 2 3 0 . 4
35 11 .2 10. 1 113.9 5. 0 5. 7 33. 7
36 12 .8 11. 3 122 .8 2. 7 3. 3 20 .  3
37 12 .9 11. 7 125 .7 4 . 2 5 . 3 2 9 . 0
38 16.9. 1 6 .9 160.9 3 . 4 5 . 5 2 4 . 4
39 10 .2 9.  3 107. 7 6. 1 6. 6 3 9 .3
40 1 4 .7 11. 6 125 .0 3 . 4 4 .  3 2 2 . 6
41 11 .8 1 2 . 3 129.9 4 . 2 5 . 5 3 1 . 6
42 1 3 .4 12. 0 127.8 4 . 0 5. 1 2 7 . 4
43 13 .9 12t 4 130. 7 5 . 4 ' 7 . 0 3 3 .3
44 14 .0 13. 0 13 5 .0 4 . 8 6. 5 3 1 . 6
45 13 .3 1 1 .8 12 6 .4 5. 1 6 . 4 3 2 , 6
46 13. 3 11. 8 1 2 6 .4 4 . 8 6. 0 31. 0
(1 -1 5 )  x  (3 -2 )
4 - 4  F 2
34-2 10. 1 10. 2 11 4 .7 3 . 4 3 .9 27.  7
3 10. 1 9.  7 110 .8 3 . 2 3 . 5 25.  6
4 13 .0 13. 3 137 .0 5. 6 7. 7 3 7 .2
5 1 3 .6 12. 8 133 .7 4 .  7 6. 3 3 1 . 6
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T able  2. C on tinued .
P o p u la t io n  
an d  p l a n t  no .
S e e d
in d e x
S e e d
v o lu m e
m l .
S e e d  
s u r f a c e  
a r e a  s q .  c m .
L in t
d e n s i t y
i n d e x
L i n t
i n d e x
L i n t
p e r c e n t
6 1 1 ,2 10. 3 1 1 5 .4 4 . 9 5 .  6 3 3 . 2
7 9 . 1 8 . 4 9 9 .9 4 . 5 4 . 5 33.  2
8 16. 2 1 5 .5 15 1 .2 3. 8 5 . 8 2 6 . 4
9 1 4 .5 1 4 .0 141; 5 6. 7 9 . 5 3 9 .5
10 1 1 .5 1 0 .3 1 1 5 .4 5. 6 6 . 4 3 5 . 8
11 12. 1 ^  1 1 .2 12 2 .1 4 . 6 5 .  6 3 1 . 6
12 12. 2 11. 5 12 4 .3 6 . 4 7 .9 3 9 . 2
13 1 1 .5 1 0 .8 11 8 .8 4 . 2 5 .  0 30.  2
14 9 . 3 9 . 5 10 9 .3 4 .  7 5 . 1 35. 3
16 9 . 6 10. 3 1 1 5 .4 2. 1 2 . 4 2 4 . 6
17 1 2 .2 11. 5 124. 3 3 . 8 4 .  7 2 7 .9
19 10 .8 10. 0 1 1 3 .2 4 .  7 5 . 3 3 2 .9
20 9 . 4 8 . 6 101 .9 4.  3 4 . 4 32.  1
21 1 0 .8 10. 1 113 .9 3. 6 4 . 1 27.  7
22 1 2 .4 1 1 .0 1 2 0 .6 3 .8 4 . 6 2 6 .9
23 14. 1 1 3 .4 1 3 7 .4 4 . 6 6 .  3 3 1 . 0
26 1 2 .4 11. 7 125. 7. 4 . 1  . 5 . 1 2 9 . 3
27 12. 1 11. 0 120. 6 4 . 9 5 . 9 3 2 . 8
28 20. 6 1 9 .6 1 7 4 .6 4 . 7 8 . 2 2 8 . 4
29 1 2 .4 1 2 .0 12 7 .8 4 . 2 5 .  3 2 9 . 8
30 1 2 .4 11. 2 1 2 2 .1 5. 1 6 . 2 3 3 . 4
31 1 3 .6 12. 0 127 .8 3 .8 4 . 8 2 6 .  0
32 12. 0 11. 0 1 2 0 .6 5. 1 6. 1 33 .  7
33
(1 -15 )  x (3 -2 )  
4 -5  F 2
13. 1 12. 0 127 .8 4 . 5 5 . 8 3 0 . 8
35-1 14. 1 1 3 .8 140.  1 5. 1 7. 2 3 3 .9
2 13. 7 1 2 .5 1 3 1 .4 4 . 8 6 ‘. 3 . 3 1 . 4
3 1 1 .6 1 0 .4 115 .9 4 . 4 5.  1 3 0 . 4
4 1 2 .4 11. 6 1 2 5 .0 6. 1 7. 6 38 .  1
5 12. 3 11. 2 122. 1 6 .3 7.  7 3 8 . 4
6 1 0 .4 9 . 9 1 1 2 .4 4 . 5 5 . 0 3 2 . 3
7 1 1 .8 10. 3 .1 1 5 .4 . 3. 3 3 . 8 2 4 . 5
8 1 1 .5 1 1 .5 1 2 4 .3 5. 6 7. 0 3 7 . 8
9 12 .9 1 1 .9 127. 1 5. 6 7. 1 3 5 . 4
10 1 3 .4 13. 0 135. 0 4 . 0 5 . 4 2 8 . 7
11 1 3 .8 13. 6 1 3 8 .8 4 . 8 6. 7 32.  7
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T ab le  2. C ontinue d .
P o p u la t io n  
an d  p l a n t  no .
S e e d
in d e x
S e e d
v o lu m e
m l .
S e e d  
s u r f a c e  
a r e a  sq .  s m .
L i n t
d e n s i t y
i n d e x
L in t
in d e x
L in t
p e r c e n t
12 13. 1 12. 0 12 7 ,8 3 . 5 4 . 5 2 6 . 2
13 9 . 6 9 . 4 1 0 8 .5 3 .8 4 .  1 30. 1
15 1 3 .2 12. 7 1 3 3 .0 4 .  1 5 .5 2 9 .3
16 14 .1 1 2 .7 133. 0 4 . 9 6 .5 31. 6
18 13. 3 12. 7 133. 0 5 . 0 6 . 7 3 3 .5
19 1 2 .3 11. 0 120. 6 5 . 8 7 .0 3 6 . 2
20 1 4 .0 12. 8 133. 7 4 . 9 6. 5 3 1 . 7
21 1 0 .4 i o ; 4 115 .9 3. 1 3. 6 25. 7
22 1 3 .0 11 .8 1 2 6 .4 5. 6 7 .1 3 5 .2
23 1 1 .5 11. 3 122 .8 4 . 9 6 . 0 33. 3
24 15. 6 14 .5 1 4 4 .6 4 . 4 6 . 4 2 9 . 0
25 13. 1 13. 2 136. 3 2 . 9 4 . 0 2 3 . 4
26 1 6 .5 15 .3 1 5 0 .4 3. 3 5 . 0 23. 3
27 1 0 .8 10'. 1 113 .9 4 . 3 4 . 9 31. 1
28 1 2 .9 12 .8 133. 7 3 . 4 4 . 6 26.  1
( 1 - 1 5 ) x (3 -2 )  
4 - 7  F z 
36-1 10. 6 9 . 9 1 1 2 .4 ' 5 . 0 5 . 6 3 4 .5
-.2 1 2 .5 1 2 .0 1 2 7 .8 6 .9 8 . 8 4 1 . 4
3 13. 0 11 .7 125. 7 4 . 2 5 . 3 2 9 . 0
4 1 2 .8 12 .3 12 9 .9 6. 3 8 . 2 3 9 . 2
6 1 2 .2 12. 0- 12 7 .8 5 . 0 6 . 4 34. 3
7 13. 7 12. 3 129 .9 4 . 2 5 . 5 2 8 . 4
9 1 0 .7 10. 0 1 1 3 .2 4 . 3 4 . 9 3 1 . 4
10 9 . 7 8 . 4 9 9 . 9 5.  3 5 . 3 3 5 .5
11 1 0 .2 9.-5 109. 3 4 . 9 5 . 4 3 4 . 7
13 12 .9 1 2 .5 1 3 1 .4 3 . 8 5 . 0 2 7 .8
14 1 3 . 4 1 2 .8 133. 7 • 4 . 3 5 . 7 3 0 .0
15 13. 1 1 2 .2 1.29.2 5 . 0  ‘ 6. 5 33.  3
17 11. 6 1 0 .4 115 .9 5. 1 5 . 9 33; 6
18 1 1 . 4 11 .9 127. 1 4 . 6 • 5 .9 3 4 .1
19 17. 0 17. 6 1 65 .2 3 . 3 5 . 4 2 4 . 2
22 1 3 .5 12. 0 127 .8 3. 6 4 . 6 2 5 .5
24 13*2 12. 1 12 8 .5 3 . 2 4 . 1 2 3 .9
25 1 0 .5 10. 3 1 1 5 .4 ■ 4 . 3 5 . 0 32. 3
26 9 . 4 9 . 7 11 0 .8 4 . 5 5 . 0 3 4 .8
28 1 5 .4 1 4 .4 143 .9 3 . 2 4 . 6 2 2 .9
147
T able  2. C on tinued .
Seed  S eed  L in t
P o p u la tio n  Seed  volum e su rfa c e  d e n s ity  L in t L in t
and p lan t no._____ index_____ m l. a r e a  sq . cm . in d ex  index  p e rc e n t
29 1 3 .4 13. 3 1 3 7 .0 4 . 2 5 . 8 3 0 .3
33 1 7 .4 1 6 .0 1 5 4 .6 4 .  1 6 .3 2 6 . 4
34 1 2 .4 12. 2 1 2 9 .2 2 . 7 3 .5 2 1 . 8
35 1 7 .2 16. 0 1 5 4 .6 3. 3 5. 1 22.  7
36 1 3 .4 12. 2 1 2 9 .2 4 . 5 5 . 8 30. 3
37 12. 1 10. 0 1 1 3 .2 4 . 5 5. 1 2 9 . 6
( 1 - 1 5 ) x (3 -2 )
4 - 6  F 2
36-39 1 0 .2 10. 2 114. 7 3 .8 4 . 3 2 9 . 6
41 11. 1 10. 1 113 .9 4 . 7 5 . 4 3 2 . 6
37-1 1 0 .2 10. 8 118 .8 4 :5 5 . 3 3 4 .0
2 16. 3 16. 0 1 5 4 .6 3. 6 5 . 5 2 5 . 4
3 14 .3 13. 7 139 .5 3 . 8 5 . 3 2 7 . 2
6 1 5 .6 1 4 .0 14 1 .5 5.  0 7 .1 3 1 .3
7 12 .8 12 .2 1 2 9 .2 4 . 3 5 .5 30. 1
8 1 2 .5 11 .5 12 4 .3 5. 0 6 .2 3 3 . 2
9 1 2 .7 1 2 . 4 130. 7 4 .  1 5 . 4 2 9 . 7
10 12 .8 12 .2 1 2 9 .2 3 . 9 5 . 0 28.  1
11 1 3 .6 13. 3 137. 0 4 .  1 5. 6 2 9 .0
12 1 3 .2 12. 6 132. 1 4 . 9 6 . 4 3 2 .8
( 1 - 1 5 ) x (3 -2 )  
4 - 8  F 2 
37 -13 9. 1 8. 0 9 7 . 3 5. 7 5 . 5 3 7 .8
14 1 2 .0 1 1 .0 120. 6 5 . 3 6 . 4 34. 7
15 13 .5 13. 0 1 3 5 .0 4 . 7 6 . 4 3 2 .3
16 13. 1 11 .8 1 2 6 .4 3 . 7 4 . 7 2 6 . 5
18 17. 1 1 7 .0 161 .5 3. 3 5 . 4 24.  1
19 12. 7 1 0 .5 1 1 6 .6 5 . 8 6 .8 3 5 .0
20 1 2 .0 1 2 .0 127 .8 4 . 9 6 .2 34. 1
21 1 0 .4 10. 0 1 1 3 .2 4 . 2 4 . 7 3 1 .2
22 1 3 .2 12 .0 12 7 .8 3 .8 4 . 8 2 6 .8
23 12. 7 1 2 .7 1 3 3 .0 5 . 2 6 .9 35. 1
24 1 0 .5 9 .9 1 1 2 .4 4 . 7 5. 3 3 3 .3
25 1 3 .7 13. 3 137. 0 4 . 7 6 . 4 3 1 .8
26 1 2 .2 11 .5 1 2 4 .3 3 . 0 3 . 7 2 3 . 2
27 15. 1 15. 2 1 4 9 .8 4 . 3 6 .5 3 0 .2
28 14. 1 1 4 .0 1 4 1 .5 3. 6 5 .1 26.  6
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T ab le  2. C ontinued.
S e e d  S e e d  L i n t
P o p u l a t i o n  S e e d  v o lu m e  s u r f a c e  d e n s i t y  L i n t  L i n t
a n d  p l a n t  no.____ in d e x ______ m l .  a r e a  s q .  c m .  i n d e x  in d e x  p e r c e n t
29 14 .8 1 3 .4 1 3 7 .4 4 . 4 6. 0 2 8 .9
30 15. 1 1 3 .5 138. 1 5. 1 7 .1 3 1 .9
31 11 .9 11. 0 120. 6 6 . 1 7 . 4 3 8 . 2
32 9 . 8 9 . 0 1 0 5 .2 3 . 5 3 . 7 27. 2
33 9 . 8 9 . 0 1 0 5 .2 6. 5 6 .8 4 1 . 2
34 1 1 .8 10 .9 119 .9 4 . 6 5 . 5 3 1 .9
35 1 3 .3  . 1'3.0 1 3 5 .0 3. 6 4 . 8 2 6 . 4
36 1 8 .0 1 7 . 4 1 6 4 .0 4 . 0 6. 5 2 6 .5
37 13. 1 1 1 .9 127. 1 3 . 5 4 . 4 2 5 .3
38 1 4 .2 1 2 .8 1 3 3 .7 4.  1 5 . 5 27. 7
39 13. 0 12. 7 1 3 3 .0 4.  6 6 .1 3 1 .8
41 11. 1 1 0 .0 1 1 3 .2 5 . 4 6. 1 3 5 .3
42 11. 1 1 0 .5 116. 6 5 . 2 6 .1 3 5 . 4
43
- 1 5 ) x (3-2)  
4 - 9  F 2
12 .3 1 1 .5 12 4 .3 6 . 4 7 .9 3 9 . 2
38-1 1 1 .3 1 0 .0 1 1 3 .2 5 . 0 5. 6 3 3 . 2
2 1 0 .4 9 . 5 109. 3 3 . 5 3 . 8 26. 5
3 1 2 .8 12. 0 1 2 7 .8 4 . 7 6 .0 3 1 .8
4 1 4 .5 . 1 3 .4 1 3 7 .4 4 . 8 6., 6 3 1 .3
5 1 3 .4 1 3 .0 1 3 5 .0 4 . 9 6. 6 33. 1
6 1 4 .2 1 4 .0 14 1 .5 5 . 2 7. 3 3 3 .9
8 14 .9 1 4 .2 . 1 4 2 .6 5 . 5 7 .9 3 4 .8
9 1 1 .6 1 0 .8 1 1 8 .8 5 . 0 5 .9 33.  6
10 16 .9 1 6 .0 1 5 4 .6 3 . 0 4 . 6 2 1 . 2
11 11 .2 9 . 6 110 .1 4 . 2 4 . 6 2 9 . 0
12 1 2 .4 12. 0 1 2 7 .8 3 .9 5 . 0 2 8 .9
13 10 .8 10. 0 1 1 3 .2 3 . 8 4 . 3 28. 6
14 1 4 .2 13. 0 135. 0 3. 3 4 . 5 2 3 .9
15 1 4 .0 12. 0 1 2 7 .8 4 . 2 5 . 3 27. 6
17 13. 3 13. 7 1 3 9 .5 6 . 1 8 . 5 3 9 .1
18 1 2 .2 1 1 .8 1 2 6 .4 4 .  8 6. 1 3 3 . 4
19 13. 1 1 1 .8 1 2 6 .4 2. 8 3 .5 2 1 . 2
20 1 2 .0 1 1 .7 1 2 5 .7 4 .  1 5 . 2 30.  1
21 11 .5 11. 3 1 22 .8 3 . 2 3 .9 2 5 . 3
22 1 3 .1 1 2 .5 1 3 1 .4 3. 7 4 . 9 27.  1
23 13 .5 13. 0 135. 0 4.  7 6 .3 31.  7
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T ab le  2. C ontinued .
P o p u la t io n  
a n d  p l a n t  no .
S e ed
in d e x




s u r f a c e  
a r e a  sq .  c m .
L i n t
d e n s i ty
i n d e x
L in t
in d e x
L i n t
p e rce n l
24 13. 7 1 3 .0 135. 0 4 . 9 6 . 6 32. 3
25 1 7 .0 16 .8 159 .9 3. 6 5 . 8 25.  3
26 13 .9 1 3 .0 1 3 5 .0 2 . 7 3 . 7 2 1 . 0
27 1 3 .7 13. 7 139 .5 3 . 2 4 . 5 2 4 .5
28 1 1 .4 1 1 .0 120. 6 6'. 1 7 . 4 3 9 .5
29 9 . 3 8.  2 9 8 . 5 4 . 6 '4 .5 32. 3
30 10 .8 10. 2 11 4 .7 5 . 2 6. 0 35. 7
31 13 .5 12. 6 132. 1 3 . 2 4 . 2 23. 7
32 13 .5 1 2 .5 13 1 .4 5. 6 7 . 4 3 5 .5
33 15. -5 15. 2 149 .8 3. 7 5 .5 26. 1
34 . 12.9 12. 0 127 .8 2 .9 3 . 7 22. 3
35 10 .8 10. 2 114. 7 2 .9 3. 3 2 3 . 4
37 1 1 .8 11. 3 122 .8 4 . 8 5 .9 3 3 .5
38 12. 1 11. 0 120. 6 4 . 2 5. 1 2 9 . 5
40 11 .9 1 1 .4 123 .5 4 . 2 5. 2 3 0 .2
41 1 3 .2 12 .9 134. 3 3 . 4 4 . 6 2 5 .8
42 9 . 5 9 . 5 109. 3 3 .5 3 .8 28. 6
43 1 0 .0 9 . 5 109. 3 2. 7 2 .9 2 2 . 4
44 13. 0 12. 0 127 .8 4 . 0 5. 1 2 8 . 0
(1 -1 5 )  x  (3 -2)  
4 - 1 0  Fo 
3 9 -1 1 3 .6 1 3 .4 1 3 7 .4 5. 1 7 .0 3 3 .8
2 12. 0 11. 1 121 .3 4 . 4 5 . 3 30. 7
3 13 .3 1 2 .8 1 33 .4 3 . 2 4 . 2 2 3 .9
4 10 .3 9 . 6 110. 1 6 . 0 6. 6 39. 1
5 1 3 .4 1 2 .2 1 2 9 .2 4 . 5 5 . 8 30. 1
7 1 3 .0 12. 2 12 9 .2 4 .  2 5 . 4 29.  1
8 • 9 , 0 9 . 0 105 .2 4 . 6 4 . 8 34. 6
9 16 .9 1 6 .4 1 5 7 .4 3 . 4 5. 3 2 3 .9
10 12 .1 1 2 .8 133 .4 4 .  1 5 . 4 3 0 .8
11 1 1 .0 10. 0 113 .2 3 . 3 3 .7 25.  1
12 11. 0 10. 3 1 1 5 .4 2 .9 3. 3 2 3 . 2
13 12.9 12. 0 127 .8 4 . 4 5. 6' 30. 3
14 11 .5 11. 6 125. 0 3 .9 4 . 9 2 9 . 7
15 1 3 .8 1 2 .4 130. 7 4 .  1 5 . 4 28. 3
16 1 2 .6 1 1 .5 124. 3 4 . 8 5 .9 3 1 .8
17 . 1 4 .4 13. 5 138. 1 4 . 2 5 . 8 2 8 . 8
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T ab le  2. C ontinued .
S e e d  S e e d  L in t
P o p u l a t i o n  Seed  vo lum e  s u r f a c e  d e n s i ty  L i n t  L i n t
a n d  p l a n t  no.  in d ex______ m l .  a r e a  sq .  c m .  i n d e x  in d e x  p e r c e n t
18 12 .8 12. 0 127 .8 4 .  1 5 . 2 2 8 . 7
19 12 .4 12. 0 127 .8 5 . 5 7. 0 3 5 .9
20 12 .5 12. 0 127 .8 4 . 8 6 . 1 32. 7
21 15 .4 14. 6 14 5 .3 5 . 3 7. 7 3 3 .3
22 10 .6 10. 0 11 3 .2 4 . 2 4 .  7 3 0 .5
25 10 .8 9. 7 1 1 0 .8 5. 6 6 . 2 3 6 . 4
27 15 .5 15. 0 1 4 8 .5 5 . 0 7 . 4 32. 3
28 10. 1 9.  6 110. 1 4 . 8 5.  3 34. 6
29 1 1 .2 10. 0 11 3 .2 5. 0 5. 6 3 3 . 2
30 1 3 .5 11. 7 125. 7 6 .1 7. 7 3 6 . 2
31 14. 3 13. 6 13 8 .8  • 3 .8 5. 3 2 6 .9
33 12.5 12. 6 132. 1 1 .4 1 .8 12. 7
34 12 .6 12. 0 1 2 7 .8 3 .9 5. 0 2 8 . 2
35 12. 6 1 1 .9 127. 1 5 . 2 6. 6 34. 3
36 1 2 .4 12. 0 12 7 .8 4 . 5 5 . 8 3 1 .9
38 1 5 .2 14. 1 141.9 5 . 4 7. 6 33. 3
X 12. 68 - - 4 . 4 3 5. 6 3 0 . 4
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T a b le  3. V a lu es  of s e v e r a l  c h a r a c t e r s  i n  the  p a r e n t s ,  F j  a n d  TP^
p o p u la t io n s  of the  D P L  1 5 - 2 -3 ( 1 -4 )  x  F i j i  S e a  I s l a n d  (4 -2 )  
c r o s s .
P o p u l a t i o n  






S e e d  
s u r f a c e  
a r e a  sq .  c m .
L in t
d e n s i t y
in d e x
L in t
in d e x
L i n t
p e r c e n t
D P L  1 5 - 2 -3  
(1 -4 )  
70-19 10. 1 10. 0 11 3 .2 6. 1 6 .9 4 0 . 5
20 10. 1 9 . 6 110. 1 6 .1 6. 7 4 0 . 0
21 9 . 6 9 . 4 108 .5 5 .9 6 . 4 3 9 .8
22 9 . 3 9 . 0 10 5 .2 5 . 8 6 .1 39. 7
23 9 . 3 9 . 3 107. 7 6 .0 6. 5 41 .  1
24 9 . 8 9 . 4 10 8 .5 6 . 3 ’ 6 .8 4 0 . 9
25 9. 3 9. 1 10 6 .0 6 .0 6 . 4 4 0 . 8
26 9.. 4 9 .5 ' 109 .3 6 .1 6 . 7 4 1 . 7
27 10. 1 10. 1 113.9 6. 3 7 .2 4 1 . 5
28 9 . 5 8 .8 103 .7 6 .1 6. 3 3 9 .8
29 9 . 5 10. 0 11 3 .2 5 .8 6 . 6 41 .  0
30 8 . 4 9 . 5 109 .3 5 . 4 5 .9 4 1 . 4
31 9 . 3 9 . 5 109. 3 6 .1 6. 7 4 1 . 7
X 9 . 5 9 . 5 109. 1 6 .0 6 . 6 4 0 . 8
F i j i  S e a  I s l a n d  
(4 -2 )
70 -32 12.9 13. 0 135. 0 4 . 7 6. 3 32. 7
33 13. 3 1 3 .5 138.1 4 . 6 6 . 4 3 2 .5
34 12 .9 1 3 .0 1 3 5 .0 4 . 6 6 .2 32. 6
35 12. 1 1 2 .2 1 2 9 .2 4 . 3 5 . 6 31.8-
36 11 .3 1 2 .0 127 .8 4 . 1 5 . 2 3 1 .5
37 12. 7 13. 1 1 3 5 .7 4 . 6 6 . 2 32. 6
38 13. 2 1 3 .4 1 3 7 .4 4 . 6 6. 3 3 2 .2
39 1310 13. 0 135. 0 4 . 1 5 . 5 2 9 . 6
40 12 .9 12. 8 133. 7 4 . 6 6 .1 3 1 .9
41 12. 7 12 .9 134 .3 4 . 6 6 . 2 3 2 .8
42 13. 0 13. 0 135. 0 4.  7 6. 3 3 2 .5
43 1 2 .4 12 .2 129 ,2 4 . 8 6 . 2 3 3 . 4
44 12 .9 13. 3 137. 0 4 . 8 6. 6 3 3 .9
X 12. 7 12 .9 134. 0 4 . 6 6 .1 32. 3
(1 -4 )  x (4 -2 )  
F l  
70-1 15. 0 14. 0 14 1 .5 5 . 4 7 . 6 3 3 .5
2 1 5 .4 14. 2 1 4 2 .6 5. 3 7. 6 1
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T ab le  3. C ontinued.
S eed  Seed  L in t
P o p u la tio n  Seed volum e su rfa c e  d e n s ity  L in t L in t
an d  p la n t no. index______m l. a r e a  sq . cm . index  index  p e rc e n t
3 1 5 .7 1 4 .2 1 4 2 .6 5 . 2 7 . 4 3 1 .9
4 15. 1 1 4 .0 1 4 1 .5 5 .3 7 .5 3 3 . 2
5 1 5 .0 14. 0 14 1 .5 5 . 2 7. 3- 32 .  7
6 1 5 .2 14. 3 143. 3 5 . 2 7 . 4 32. 6
7 14. 6 1 3 .5 138. 1 5 . 4 7 . 4 3 3 .9
8 14..9 1 3 .8 140. 1 5. 6 7 .9 34.  6
9 13. 7 13. 3 1 3 7 .0 5 . 3 7 .3 34.  6
10 1 4 .4 13. 6 13 8 .8 5. 3 7 .3 33. 6
11 1 4 .5 13. 7 13 9 .5 5 .3 7 . 4 3 3 . 7
12 1 3 .9 1 3 .6 13 8 .8 4 . 9 6 .8 3 2 .8
13 14. 0 13. 6 138 .8 ' 5 . 3 7. 3 3 4 .3
14 1 4 .4 14. 0 14 1 .5 5 .3 7 .5 3 4 .3
15 1 4 .5 1 4 .0 1 41 .5 4 . 9 6 .9 32-. 3
16 1 4 .3 1 2 .8 133. 7 5. 6 7 .5 34. 3
17 1 4 .4 1 3 .4 1 3 7 .4 5 . 2 7 . 2 33. 3
18 15. 0 1 3 .8 1 40 .1  . 5.  6 7 .8 34. 1
X 1 4 .7 1 3 .8 139.9 5 .3 7 . 4 3 3 .5
(1 -4 )  x (4 -2 )
61-1 i 4 .  0 1 3 .4 1 3 7 .4 4 . 4 6 .1 30. 2
2 14. 1 13. 0 135. 0 4 . 5 6. 1 3 0 . 2
3 10. 6 9 . 4 108 .5 5. 6 6 .1 36. 7
4 12. 7 12. 0 127 .8 3 .6 4 . 6 2 6 . 5
5 1 0 .4 9 . 6 110. 1 6 .1 6. 7 3 9 . 2
7 13. 1 14. 0 14 1 .5 3 .8 5 . 3 2 8 . 6
8 9 . 6 9.  1 10 6 .0 5..5 5 . 8 3 7 .8
9 12. 6 11 .8 1 2 6 .4 5 . 7 7 .2 3 6 . 4
10 11 .5 ‘ 1 0 .6 11 7 .3 4 . 5 5. 3 3 1 . 4
11 1 2 .2 12. 7 1 3 3 .0 4 . 1 5 . 5 3 1 .0
12 12 .8 12. 1 128 .5 4 . 1 5 . 2 2 8 .9
13 11. 6 1 0 .8 1 1 8 .8 5 .1 6. 1 3 4 . 5
14 13 .5 13. (5 138. 1 5 . 7 7 .8 36. 6
15 9 . 9 1 0 .4 1 1 5 .8 4 . 8 5 . 5 3 5 .8
16 1 1 .3 1 0 .8 118 .8 3 .7 4 . 4 28. 0
17 16. 1 1 5 .7 1 5 2 .6 3 .8 5 . 8 2 6 . 4
18 12. 1 11 .1 1 2 1 .3 5. 1 6 . 2 33.  7
19 1 3 .5 12. 1 12 8 .5 5. 6 7 . 2 34.  7
20 1 4 .0 1 2 .4 130. 7 2 . 7 3 .5 1 9 .8
Jb w/ i  V w «V /U tiU lU .C U «
S eed  Seed  L in t
P o p u la tio n  S eed  volum e su rfa c e  d e n s ity  L in t L in t
and p lan t no. index______m l. a r e a  sq . cm . in d ex  in d ex  p e rc e n t
23 13 .8 1 3 .0 1 3 5 .0 4 .  7 6 .3 3 1 .5
24 11 .8 11. 0 1 2 0 .6 3 .9 4 . 7 28.  6
25 15 .3 1 4 .5 144. 6 3 . 7 5 . 4 26.  1
26 12 .8 1 2 .8 1 3 3 .7 4 . 9 6. 5 3 3 .6
27 12 .1 1 1 .8 1 2 6 .4 3. 3 4 . 2 2 5 .5
28 1 1 .0 11. 6 125. 0 4 . 5 5. 6 3 3 . 6
(1-4)  x  (4 -2 )
7 -2  F 2
61-30 12. 6 12. 0 127. 8 4 . 0 5. 1 2 8 .9
31 5 :5 6. 0 77. 3 3. 1 2 . 4 30. 6
32 1 5 .2 1 4 .5 1 4 4 .6 5 . 0 7 .2 3 2 .2
33 1 2 .0 11. 5 1 2 4 .3 5 . 4 6. 7 3 5 .8
34 1 6 .0 1 4 .7 146. 6 4 . 9 7 . 2 31. 0
35 13 .9 1 3 .5 13 8 .1 3. 1 4 .  3 2 3 . 6
36 7 .2 7. 0 •88.  1 5 . 5 4 . 8 4 0 . 0
37 15 .5 1 5 .4 151. 0 4 . 4 6 . 7 30. 2
38 1 3 .2 12. 3 129 .9 4 . 2 5 . 5 2 9 . 4
39 1 1 .4 10. 0 1 1 3 .2 6. 0 6. 8 3 7 . 4
40 13. 3 12. 5 1 3 1 .4 4 . 0 5. 3 2 8 . 6
41 16. 7 1 6 . 4 1 5 7 .4 5 . 4 8 . 5 3 3 .8
42 15. 1 14. 3 143. 3 4 . 1 5 . 9 2 8 . 2
43 1 4 .7 13. 5 138. 1 5.  1 7. 1 3 2 . 4
44 11 .0 10. 0 113. 2 5 . 2 5 .9 3 4 .8
45 13. 7 12 .9 134. 3 2 . 6 3 . 5 2 0 . 4
46 13 .9 13. 0 135. 0 4 . 6 6. 2 3 0 .9
47 7. 0 6. 5 8 2 . 5 5.  0 4 .  1 37. 1
62-  1 16. 7 16. 0 1 5 4 .6 5 . 1 7 .9 32. 0
2 12 .9 1 3 . 4 1 3 7 .4 4 .  7 6. 5 33.  7
4 13. 1 12. 0 127 .8 5 . 7 7 .3 3 5 .9
5 15 .9 1 5 .9 153 .9 5 . 3 8 . 2 3 3 .9
6 11. 6 10. 5 116. 6 4 . 7 5 . 5 3 2 .2
7 11. 7 1 0 .8 118 .8 5 . 7 6 . 8 3 6 .8
8 1 2 .0 12. 2 1 2 9 .2 5.  6 7 . 2 37. 6
9 1 1 .7 11. 0 120. 6 5. 0 6 . 0 34. 0
11A 1 2 .5 12. 0 127 .8 6. 0 7 . 6 3 7 . 6
12 1 3 .6 13. 0 1 3 5 .0 4 . 0 5 . 4 28. 3
13 1 2 .3 1 1 .9 127. 1 3 . 7 4 .  7 2 7 . 6
14 13. 7 14. 0 14 1 .5 3 . 0 4 . 3 23.  7
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T ab le  3. C ontinued .
P o p u l a t i o n  
a n d  p l a n t  no.
S e e d
i n d e x
S e e d
v o lu m e
m l .
S e e d  
s u r f a c e  
a r e a  sq .  c m .
L i n t
d e n s i t y
i n d e x
L i n t
in d e x
L i n t
p e r c e n t
15 1 1 .5 1 1 .2 122. 1 5 . 2 6 . 3 35. 3
17 12 .9 1 3 .5 138. 1 3 . 9 5 . 4 2 9 .5
18 1 4 .2 14. 3 143. 3 4 .  1 5 . 9 29. 3
19 13 .9 13 .9 140 .8 5. 3 7 . 4 3 4 .8
21 1 1 .7 10. 6 117. 3 5 . 7 6. 7 36. 5
22 15. 3 14. 1 141.9 4 . 2 6. 0 28. 1
23 12. 6 11. 6 125 .0 4 . 5 5. 6 30 .9
24 15. 3 14 .9 147 .8 4 . 9 7 . 2 3 1 .9
25 1 0 .5 10. 0 113 .2 5. 7 6 .5 37. 6
26 11 .9 11. 1 121. 3 2. 6 3. 1 2 0 .8
27 9 . 3 8. 2 9 8 . 5 5. 7 5.  6 37. 0
28 11 .5 10. 1 113 .9 4.  7 5 . 4 32. 0
29 11 .2 10 .8 118 .8 5 . 5 6 . 5 36. 7
30 10. 3 9 . 4 108 .5 5 . 2 5. 6 3 5 . 4
31 15 .5 14 .0 141 .5 5 . 4 7. 7 33. 1
32 11. 7 1 0 .5 116 .6 4 . 9 5 . 7 3 2 .9
33 1 7 .4 16. 7 159 .3 3. 6 5 . 8 2 4 .9
34 11. 7 11. 7 125 .7 4 . 5 5. 6 3 2 . 4
37 13 .5 13 .8 140. 1 4 . 4 6. 1 3 1 .2
38 9 . 9 9 . 5 109 .3 4 . 9 5 . 3 35. 0
( 1 - 4 ) x (4 -2 )
7 -3  F 2
63-1 1 7 .7 17. 7 165 .8 6 . 8 1 1 .3 3 9 .0
2 1 2 .8 12. 0 127 .8 3. 0 3 .8 2 2 .9
3 1 1 .5 10. 7 118. 1 4 . 2 4 . 9 2 9 . 7
4 9 . 9 10. 2 114 .7 4 . 5 5.  1 3 4 .0
5 9 . 8 8. 6 101.9 4 . 2 4 .  3 3 0 .2
6 10 .5 10. 1 113.9 5. 2 5 . 9 36. 1
7 10 .8 9. 7 110.8 4 . 8 5.  3 32 .9
8 16 .8 16. 3 156. 7 3 . 6 5 . 7 2 5 .3
9 1 4 .8 1 3 .8 140. 1 5. 1 7. 1 3 2 . 4
10 1 2 .3 11.9 127. 1 4 . 6 5 . 9 3 2 .5
11 12. 7 12. 2 12 9 .2 4. 6 6. 0 32. 1
12 15. 1 14. 3 143. 3 2 . 7 3 .9 2 0 . 4
13 1 4 .2 13.9 140 .8 3. 1 4 . 4 23. 7
14 12. 1 11. 0 120. 6 4 . 4 5. 3 3 0 .5
15 1 1 .3 1 0 .8 118 .8 4.  3 5.  1 31. 1
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T able  3. C ontinued.
P o p u la t io n  
and  p l a n t  no.
S e e d
i n d e x
S e ed
v o lu m e
m l .
S eed  
s u r f a c e  
a r e a  sq .  c m .
L in t
d e n s i ty
in d e x
L i n t
in d e x
L i n t
p e r c e n t
16 1 4 .8 1 3 .4 1 3 7 .4 4 . 2 - 5 . 8 28.  0
17 1 0 .3 10.. 0 113 .2 5 . 0 5. 6 35.  1
18 1 2 .3 1 2 .8 133. 7 4 .  3 5 .8 3 1 .9
19 1 5 .5 14. 6 145 .3 4 . 3 6 . 2 2 8 . 7
20 11 .7 12. 1 128 .5 3. 3 4 . 2 26.  6
21 20. 0 19. 0 1 7 2 .2 4 . 2 7 . 2 26. 6
22 12 .9 12. 7 133. 0 3 .9 5. 2 28.  7
23 1 4 .3 13 .9 140 .8 5 . 3 7 .5 34.  3
25 1 3 .2 1 2 .4 130. 7 4 . 2 5. 5 2 9 . 4
26 1 1 .5 11. 0 120. 6 6. 1 7. 3 3 8 .9
(1-4)  x (4-2)
7 - 4  F 2
64-1 1 1 .9 11 .2 122. 1 4 . 8 5 .9 33. 0
2 11 .9 11. 0 120. 6 3 .8 4 . 6 28.  0
3 12. 6 11. 6 125. 0 4 . 9 6. 1 32.  7
4 11. 1 1 1 .3 1 22 .8 4 . 4 . 5 . 4 3 2 . 8
'5 1 6 .3 17. 0 1 61 .5 3. 1 5 . 0 23.  6
6 1 2 .9 1 2 .4 130. 7 4 . 9 6 . 4 3 3 .1
7 1 4 .9 14. 0 1 41 .5 4 .  3 6. 1 . 2 9 . 0
8 12. 7 12. 0 127 .8 3 .9 5 . 0 28.  1
9 10. 7 1 0 .4 115 .9 6 .9 8 . 0 4 2 . 8
10 15. 3 1 4 .4 1 4 3 .9 6. 3 9 . 1 3 7 . 2
11 16 .1 1 5 .2 149 .8 4. 3 6. 5 2 8 . 9
12 11 .5 1 1 .8 1 2 6 .4 4 . 0 5 . 0 30.  3
13 1 5 .5 1 4 .9 14 7 .8 . 3 .9 5 . 8 27.  2
14 1 2 .3 1 2 .0 127 .8 5. 6 ' 7. 1 36.  6
15 1 1 .2 10. 0 1 1 3 .2 5. 0 5.. 6 3 3 . 4
16 1 2 .2 13. 0 135. 0 4 . 2 5 . 6 3 1 . 4
17 1 3 .6 14. 0 1 4 1 .5 3 . 2 4 . 5 2 4 . 8
20 9 . 2 9 . 0 105. 2 3 .8 4 . 0 30. 1
21 11. 1 1 1 .5 1 2 4 .3 2. 7 3 . 4 2 3 . 2
22 1 8 .4 17. 0 1 6 1 .5 4 . 5 7. 3 2 8 . 4
23 1 1 .7 12. 0 1 2 7 .8 3 .8 4 . 8 2 9 . 2
25 13. 1 1 2 .4 130. 7 4 . 2 5 . 5 2 9 . 5
26 11 .9 1 2 .0 127 .8 4 . 4 5. 6 32 .  2
27 1 0 .8 10. 0 1 1 3 .2 3 . 5 3 .9 26.  7
28 1 2 .2 11 .9 127. 1 5 . 7 7 . 3 37. 3
29 12. 2 1 1 .4 1 2 3 .5 4 .  1 5. 0 2 9 . 0
30 11. 6 11. 0 1 2 0 .6 4 . 5 5 . 4 3 1 . 8
156
Table 3. C ontinued.
P o p u la t io n  
and  p l a n t  no.
S eed
in d e x
S e e d
vo lum e
m l .
S e e d  
s u r f a c e  
a r e a  sq .  c m .
L i n t
d e n s i ty
in d ex
L in t
in d e x
L in t
p e r c e n t
31 1 2 .0 11 .2 122. 1 5 .9 7 .2 3 7 . 4
32 13. 6 13 .0 13 5 .0 3. 6 4 . 8 26. 0
33 13 .3 13. 0 135 .0 2 . 4 3 . 2 1 9 .5
34 12. 3 13 .0 135 .0 3 .9 5 . 2 2 9 .8
35 10 .5 10. 0 113 .2 5. 3 6 . 0 3 6 .5
36 16. 7 15. 6 151.9 4 . 8 7 .3 3 0 . 4
37 10. 3 9 . 8 111. 7 2. 8 3. 1 2 2 .9
38 12. 3 12. 0 127 .8 4 . 4 5. 6 3 1 .2
39 11 .9 11 .7 1 2 5 .7 3. 0 3 .8 24. 1
40 15. 1 14.3 143 .3 ' 3. 8 5 . 4 2 6 .5
41 20. 6 1 9 .0 172. 2 3 . 5 6 .0 2 2 .5
( 1 - 4 ) x (4 -2 )
7-5  F 2
64-42 1 2 .3 13. 0 135 .0 3 .9 5 .3 30. 2
43 9 . 3 8 . 3 9 8 .9 3 .5 3 .5 27. 3
44 12. 5 13. 5 138. 1 5. 7 7 .8 3 8 . 4
65- 1 13. 1 12 .9 134. 3 4 . 5 6. 1 3 1 .8
2 14. 3 14. 3 143 .3 6. 0 8 . 6 37. 6
3 12 .5 12 .5 1 3 1 .4 5 . 0 6 .5 34. 3
4 7 .9 7 .8 9 6 . 0 5. 3 5. 1 3 9 . 4
5 18. 7 18 .0 1 6 7 .6 6. 0 10. 1 35. 1
6 11 .5 1 1 .4 123 .5 4. 8 5 .9 3 4 .0
7 1 3 .4 11 .6 125 .0 5. 0 6. 2 3 1 .5
8 13 .6 13.9 140 .8 6. 0 8 .5 3 8 .5
9 12. 1 12. 1 1 2 8 .5 5 . 8 7 . 4 3 7 .9
10 11 .1 11 .0 120. 6 4. 3 5 .2 31. 7
11 13.9 14 .6 14 5 .3 4 . 8 7 .0 3 3 .5
12 9 . 8 10. 0 11 3 .2 4 . 5 5. 1 34. 3
13 1 2 .0 11 .8 1 2 6 .4 3. 7 4. 7 2 8 .2
14 16 .9 16 .6 1 5 8 .6 3. 6 5 . 7 25.  1
15 8 .9 8 . 4 9 9 .9 4 . 9 4 . 9 3 5 .5
16 9 . 8 9 . 8 111. 7 3. 0 3 . 4 2 6 .0
17 14. 3 12. 3 129 .9  ' 6 .2 8 . 0 36. 0
18 10. 7 10 .5 11 6 .6 6 .9 8. 0 42 .  7
19 12.9 13 .8  . 140 ,1 2. 6 3 . 7 2 2 . 4
20 9 . 8 9 . 6 110. 1 4 . 3 4 .  7 3 6 .2
21 1 3 .0 1 1 . 8 . 1 2 6 .4 4 . 8 6 .0 3 1 .2
22 11 .8 11. 7 12 5 .7 4 . 2 5 .3 3 1 .0
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T able  3. C ontinued.
Seed Seed  L in t
P o p u la tio n  Seed volum e su rfa c e  d e n s ity  L in t L in t
and-p lan t-no . index______m l. a re a .s q .  cm . index  index  p e rc e n t
23 13 .3 12. 6 132 .1 5. 6 7 . 4 3 5 .7
24 13 .1 1 3 .0 1 3 5 .0 4 . 4 6 .0 3 1 .3
25 14 .0 13. 1 1 3 5 .7 3. 6 4.. 9 2 5 .9
26 1 1 .2 1 3 .4 1 3 7 .4 5 . 2 7 .1 3 8 .9
27 1 3 .4 13. 6 13 8 .8 4 . 0  ' 5 . 6 2 9 . 4
28 1 3 .0 1 2 .3 129 .9 3 . 2 4 . 2 2 4 .3
29 15.9 16 .0 1 5 4 .6 3. 6 5 .5 25. 7
31 13 .2 12 .2 1 2 9 .2 4 . 2 5 . 4 2 8 .9
32 9 .9 10 .2 1 1 4 .7 3 .2 3 .7 2 7 .3
33 13 .8 1 3 .7 1 3 9 .5 5 . 0 7 .0 33. 7
35 11 .3 11 .0 1 2 0 .6 3 . 0 3 . 6 2 4 .1
36 12. 6 11 .8 1 2 6 .4 5 .9 7 . 4 36 .9
38 10. 3 10 .0 11 3 .2 5 . 2 5 .9 3 6 .4
6 6 -  1 11 .5 12 .0 12 7 .8 3 .2 4.  1 2 6 .1
2 10 .8 11 .8 1 2 6 .4 3 .2 4 . 0 26 .9
3 1 3 .6 13. 3 1 3 7 .0 ‘3 .6 4 . 9 2 6 . 6
4 15. 7 15 .0 14 8 .5 3 .9 5 .8 26.-9
5 14 .5 13 .7 13 9 .5 4 . 7 6. 6 3 1 .2
6 8 . 4 8 .9 1 0 4 .5 3 .5 3 .7 3 0 .5
8 1 0 .2 10. 0 . 1 1 3 .2 4 . 7 5 . 3 34. 1
9 9 . 7 9 . 8 1 1 1 .7 4 . 1 4 .  6 3 2 .4
10 18. 1 17 .2 1 6 2 .7 4 . 2 6 .9 2 7 .5
11 10. 1 9 .9 1 1 2 .4 3. 3 3 .7 2 6 .9
12 9 . 7 10.1 113 .9 4 . 7 5 . 4 3 5 .7
13 13.9 13. 7 139 .5 5 . 4 7 .5 35 .1
14 12 .1 12 .0 12 7 .8 5 . 7 7 .3 37. 7
16 11 .8 12 .0 " 1 2 7 .8 5. 6 7 .2 37 .9
17 12 .2 11 .7 1 2 5 .7 5. 6 7 .0 3 6 ,5
18 10 .3 11. 1 121 .3 4 . 3 5 . 2 3 3 .7
19 12 .3 12 .0 127 .8 4 . 5 5.8 ' 3 1 .8
20 11 .3 11 .0 1 2 0 .6 4 . 9 5 .9 3 4 .3
21 1 2 .4 1 2 .4 1 3 0 .7  • •3. 6 4 . 7 2 7 . 4
22 13 .6 13 .0 135. 0 4 . 7 6 .4 31 .9
23 13. 1 12. 1 128 .5 5 .9 7 .6 3 6 .7
25 14 .8 15 .0 148 .5 4 . 3 6 . 4 30. 3
26 10 .2 10. 1 113.9 3 .9 4 . 4 30 .0
27 9 . 2 9 . 3 107. 7 3 . 6 3 .9 2 9 .9
28 14.9 14 .0 1 4 1 .5 4 . 6 6 .5 3 0 .5
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T ab le  3. C ontinued .
Seed  Seed  L in t
P op u la tio n  Seed volum e su rfa c e  d e n s ity  L in t L in t
and p lan t no . index______ m l. a r e a  sq . c m . in d ex  index  p e rc e n t
30 11.9 1 2 .0 12 7 .8 5 . 3 6 .8 3 6 . 4
31 10 .0 10. 3 1 1 5 .4 3 . 5 4 . 0 2 8 .5
33
-4)  x (4 -2 )
16 .8 15. 6 151 .9 3 .9 5 .9 2 5 .9
7 -8  F ,
6 6 -34 1 1 .3 11. 0 120. 6 4 . 9 5 .9 34. 1
35 1 3 .4 13 .3 137. 0 3. 1 4 . 2 2 3 .9
36 12. 1 1 2 .2 1 29 .2 5 . 0 6. 5 3 4 .9
37 1 0 .4 1 0 .2 1 1 4 .7 4 .  6 5 . 3 3 3 . 7
38 16 .2 1 6 .8 159 .9 3 . 4 5 . 5 2 5 . 4
39 12.9 12. 0 127 .8 6 .1 7 .8 3 7 . 7
40 11. 6 11. 2 122. 1 4 . 4 5 . 4 3 1 .9
41 9 .9 10. 0 1 1 3 .2 4 .  3 4 . 9 3 3 . 0
42 1 1 .4 1 1 .8 1 2 6 .4 2. 6 3 .3 22.  6
43 1 5 .7 1 5 .5 1 5 1 .2 4 . 6 6 .9 3 0 . 4
44 13 .2 1 3 .5 138. 1 3 . 6 5 . 0 2 7 . 4
46 1 2 ,7 12. 3 129 .9 4 . 0 5 . 2 2 8 .8
•47 1 4 .6 15. 0 148 .5 4 . 4 6. 6 3 1 . 0
48 8 . 0 8. 6 101 .9 3 . 0 3 .1 2 8 . 2
49 12 .9 1 2 .0 127 .8 4 . 2 5 . 4 2 9 . 4
50 11 .3 1 1 .3 122 .8 3 .3 4 . 0 2 6 . 1
51 12 .3 13. 6 1 38 .8 4 . 5 6. 2 3 3 . 6
52
-4)  x  (4 -2 )
10.9 1 0 .5 1 1 6 .6 5 . 4 6. 3 36. 6
7 -6  F ,
6 7 -  1 10 .5 9 . 8 1 1 1 .7 3 .9 4 . 3 2 9 . 2
2 8. 7 9 . 2 106 .8 3 .8 4 . 0 3 1 . 6
3 1 2 .6 1 1 .7 1 2 5 .7 5 . 0 6 .3 3 3 . 4
4 1 2 .4 1 2 .8 133. 7 5 . 5 7 .3 3 7 . 2
5 9 . 6 9 . 8 1 1 1 .7 5 . 4 6. 0 3 8 . 4
6 1 2 .4 .11 .8 1 2 6 .4 3 . 2 4 . 1 2 4 .9
7 10 .5 1 0 .9 119 .9 4 . 4 5 . 3 33.  6
8 13 .3 12. 7 13 3 .0 4 . 2 5 . 6 2 9 . 7
9 12. 6 12 .9 134. 3 3 .9 5 . 2 29.  3
10 1 1 .4 1 1 .7 1 2 5 .7 4 . 2 5 . 3 3 1 .5
11 ' 8. 1 8. 2 9 8 . 5 3 .9 3 .8 3 2 . 0
14 1 1 .8 12. 0 127 .8 3. 7 4 . 7 28.  7
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T ab le  3. C ontinue d .
S e e d  S e e d  L in t
P o p u l a t i o n  S e e d  vo lum e s u r f a c e  d e n s i t y  L i n t  L in t
a n d  p l a n t  no .  i n d e x ______ m l .  a r e a  s q .  c m .  i n d e x  in d e x  p e r c e n t
(1 -4 )  x  (4 -2)  
7 -7  F 2
6 8 -  1 1 2 .3 1 1 .6
2 1 3 .4 12 .8
3 1 4 ,5 1 4 .0
4 1 4 .5  ' 1 4 .0
5 9 . 4 9 . 7
6 1 1 .4 11 .8
7 ' 1 0 .3 10. 1
10 1 4 .3 13 .8
11 1 4 .4 13. 6
12 1 3 .5 13. 7
13 9 . 6 8 . 8
14 1 2 .4 1 2 .0
15 9 . 3 9 . 3
16 13 .9 12. 7
17 9 . 9 9 . 6
18 1 2 .2 1 2 .8
20 1 3 .5 1 3 .5
21 9 . 7 11. 0
22 14 .9 15. 1
23 1 1 .2 10 .8
24 1 0 .3 1 0 .2
25 14. 1 13. 0
28 11. 1 11. 1
29 1 4 .5 1 4 .0
31 9 . 9 1 0 .6
32 1 0 .7 1 0 .0
33 13. 7 1 4 .0
35 1 2 .6 1 1 .6
36 1 0 .7 10 .8
37 1 5 .2 1 6 .0
38B 1 4 .0 13 .2
39 1 4 .7 1 4 .0
40 A 1 6 .1 1 5 .0
4 OB 1 1 .9 1 1 .2
41 1 2 .0 1 3 .0
42 13. 7 1 3 .2
12 5 .0 4 . 9 6 .1 3 3 .0
133. 7 5 . 7 7 . 6 3 6 .3
141 .5 5 . 0 7 .0 3 2 .5
14 1 .5 3 . 7 5 . 2 2 6 .3
110 .8 5. 1 5.  6 3 7 .4
126 .4 4 . 9 6 .2 35 .1
113.9 4 . 2 4 . 8 3 1 .8
14 0 .1 5 . 4 7 .6 3 4 .8
138 .8 4 . 0 5 . 5 27. 6
1 3 9 .5 4 . 5 6 .3 31 .8
1 0 3 .7 5 . 8 6 .0 3 8 .4
127 .8 4 . 2 5 . 4 3 0 .3
107. 7 3 .3 3 .5 2 7 .4
13 3 .0 4 . 2 5. 6 28. 6
110 .1 4 . 9 5 . 4 3 5 .3
133. 7 4 . 2 5 . 6 31.-4
138. 1 4 . 3 5 .9 30 .3
120. 6 3 .5 4 . 2 30. 1
149. 1 3 .8 5. 6 2 7 .2
118 .8 5 . 5 6 .5 36 .9
1 1 4 .7 6 .2 7 .1 4 0 . 8
1 3 5 .0 5 . 0 6 . 7 3 2 .4
12 1 .3 5 . 0 6 . 0 3 5 .0
141 .5 5 . 7 8 . 1 35 .8
117 .3 4 . 1 4 . 8 32 .8
11 3 .2 5 . 0 5 . 7 3 4 .6
141 .5 4 . 7 6. 6 3 2 .4
1 2 5 .0 5 . 4 6 . 7 3 4 .7
11 8 .8 2 . 4 2 .9 2 1 .3
1 5 4 .6 4 . 0 6 .1 2 8 .5
136 .3 4 . 0 5 . 5 28.  1
14 1 .5 5 . 7 8 . 0 35 .3
14 8 .5 4 . 4 6 .5 28.  6
122 .1 4 . 8 5 . 8 32 .8
135 .0 5 . 2 7 .0 3 6 .7
1 3 6 .3 4 . 3 5 . 8 2 9 .9
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T able  3. C ontinued.
P o p u la t io n  
an d  p l a n t  no.
S ee d
in d ex




s u r f a c e  
a r e a  sq .  c m .
L in t
d e n s i t y
i n d e x
L i n t
i n d e x
L in t
p e r c e n t
43 14 .1 1 3 .6 13 8 .8 4 .  1 5 . 7 2 8 .6
44 8 . 3 7 , 7 9 4 . 7 4 . 4 4 . 2 3 3 .5
45 1 0 .8 1 1 .0 120. 6 4 . 2 5 / 1 31.9
46 15 .3 14 .3 143 .3 4 . 8 6 . 8 3 0 .6
69-  1 13 .0 12 .2 129 .2 4 . 1 5 . 3 2 9 .0
2 15. 1 1 5 .4 1 5 1 .0 4 . 8 7 . 3 32 .5
3 1 6 .8 17 .5 1 6 4 .6 3. 6 5 . 9 25 .9
4A 1 0 .3 9 . 6 110. 1 3. 3 3. 6 25 .8
4B 1 3 .5 13 .2 136 .3 4 . 4 6. 0 3 0 .7
5 1 2 .2 1 1 .7 1 2 5 .7 4 .  3 5 . 4 3 0 .7
6 9 . 7 9 . 0 105 .2 5 .  0 5 . 3 35 .1
7 10. 3 10. 1 113 .9 4 . 4 5 .  0 32 .5
8 11. 6 11. 3 122 .8 3 . 4 4 . 2 2 6 .7
9 1 1 .2 11 .8 1 2 6 .4 2 . 8 3 . 5 2 3 .6
10 1 2 .5 1 1 .8 . 1 2 6 .4 3. 7 4 . 7 27. 1
11 11 .8 11. 6 12 5 .0 4 .  1 5.  1 30 .0
12 12 .9 1 2 .0 127 .8 4 . 5 5 . 8 3 1 .2
13 1 3 .2 12. 6 132. 1 5. 2 6 . 8 33 .9
14 1 1 .7 13 .1 1 3 5 .7 3. 7 5 . 0 29 .9
15 1 4 .8 13. 3 1 3 7 .0 4 . 0 5 . 5 2 7 .2
16 1 1 .5 1 1 .7 1 2 5 .7 4 . 5 5 . 7 3 3 .2
17 1 3 .5 1 3 .2 136 .3 4.. 9 6 . 7 3 3 .0
18. . 1 0 .6 10 .0 11 3 .2 "4 .6 5 . 2 33. 0
19 12. 6 1 3 .4 1 3 7 .4 3 . 7 5. 1 28 .7
.20 1 3 .7  . 13. 1 1 3 5 .7 4 .  1 5 .  6 2 9 .2
21 13 .8 1 2 .5 1 3 1 .4 3 .9 5 . 1 27 .1
22 1 4 .5 • 13 .8 1 4 4 .6 3 . 4 4 . 9 25 .1
23 1 2 .4 1 3 .0 13 5 .0 5 . 9 7 . 9 38 .8
24 1 1 .2 10 .9 119 .9 5 . 8 7 . 0 38 .5
25 1 0 .4 1 0 .1 113.9 5 . 3 6 . 0 36.7.
26 10 .9 1 0 .7 118. 1 4 . 2 .4 .9 3 1 .2
27 1 0 .4 1 0 .3 1 1 5 .4 4 . 8 5 . 5 3 4 .7
28 1 0 .7 1 1 .0 12 0 .6 4 . 2 5 . 0 3 1 .7
29 13. 6 1 3 .4 1 3 7 .4 3. 3 4 . 5 2 4 .7
31 16 .8 1 6 .5 15 8 .0 4.  1 6 . 4 2 7 .4
32 1 3 .2 1 3 .4 1 3 7 .4 5. 0 6 . 9 3 4 .4
33 1 3 .1 1 4 .5 1 4 4 .6 3 . 4 4 . 9 2 7 .4
34 1 2 .4 11 .9 127 .1 4 .  7 6. 0 3 2 .6
35 1 3 .3 13. 7 139 .5 3 . 5 4 . 9 2 7 .0
36 14 .9 1 4 .0 141 .5 5. 3 7 . 5 3 3 .4
37 1 0 .3 1 0 .0 H 3 . 2 3 . 5 3 . 9 2 7 .6
38 1 5 .5 1 6 .0 1 5 4 .6 4 . 5 7 . 0 30 .9
St 1 2 .5 6 - 4 . 5 5 . 7 3 1 .3
VITA
M a d h a v  R a j a r a m  L i m a y e  w as  b o r n  O c to b e r  14, 1923, in  G a v a n ,  
d i s t r i c t  S o u th  S a t a r a ,  B o m b a y  S ta t e ,  Ind ia .  He o b ta in e d  h i s  e a r l y  e d u c a ­
t i o n  a t  a  p r i v a t e  H ig h  Schoo l ,  " V id y a p e e th a "  in  K o lh a p u r  d i s t r i c t  an d  
p a s s e d  th e  M a t r i c u l a t i o n  e x a m i n a t i o n  in  1942. He e n r o l l e d  i n  the  
S c ie n c e  C o l l e g e  a n d  t h e n  jo in e d  the  C o l le g e  of  A g r i c u l t u r e , P o o n a ,  an d  
g r a d u a t e d  w i th  the  d e g r e e  of B a c h e l o r  of  S c ie n c e  ( A g r i c u l t u r e )  of the  
U n i v e r s i t y  of B o m b a y ,  Ind ia ,  in  1947. He w o r k e d  f o r  a b o u t  f ive  y e a r s  
i n  the W a l c h a n d n a g a r  S u g a r  F a c t o r y  a s  a  f a r m  s u p e r v i s o r ,  f r o m  1947 
t o  1962.
In  S e p t e m b e r  1952 he e n t e r e d  the  G r a d u a te  S choo l  of  the 
L o u i s i a n a  S ta te  U n i v e r s i t y ,  a n d  r e c e i v e d  the  d e g r e e  of M a s t e r  of 
S c ie n c e  i n  the  D e p a r t m e n t  of  Z o o lo g y ,  P h y s i o l o g y  an d  E n t o m o l o g y  in  
A u g u s t  1954.  In S e p t e m b e r  1954 he i n i t i a t e d  w o r k  t o w a r d  th e  d e g r e e  
o f  D o c to r  of  P h i l o s o p h y  in  th e  D e p a r t m e n t  of A g r o n o m y .  He i s  a 
c a n d id a t e  f o r  the  d e g r e e  of D o c t o r  of P h i l o s o p h y  in  A u g u s t  1956.
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